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At  Weed  Heights,  in  the  valley  of  the  winding  Walker  Kiver 
in  west-central  Nevada,  The  Anaconda  (Company  brought 
into  production  the  first  new  copper  mine  of  major  propor¬ 
tions  in  the  United  States  since  the  end  of  World  War  II. 
The  company  is  mining  low-wntent  oxide  copper  ore  at  its 
Yerington  pit  in  Nevada,  and  sulphur  ore  at  its  Leviathan 
pit  in  California.  The  sulphur  ore  is  trucked  58  miles  to  the 
FluoSolids  plant  at  Weed  Heights,  where  it  is  prwessed  into 
sulphuric  acid,  which  is  used  in  leaching  copper  from  the 
copper-bearing  ore. 

When  Anaconda's  general  manager,  Albert  E.  Millar, 
moved  to  the  town  of  Yerington,  Nevada,  in  December, 
1951,  there  was  nothing  on  the  hillsides  west  of  town  but 
sagebrush  and  the  scratches  left  by  earlier  exploration  ac¬ 
tivities.  No  efjuipment  or  materials  were  available  at  the 
site.  The  nearest  rail  connection  was  12  miles  away. 

The  first  shovel  entered  the  pit  area  and  bt‘gan  digging 
in  June,  1952.  The  first  cement  copper  left  the  property  in 
November,  1953.  In  less  than  two  years,  a  mine  and  plant 
with  an  annual  production  of  60,(KX),000  lb.  of  copper  were 
in  operation,  and  offices,  shops,  warehouses,  and  more  than 
250  homes  and  community  facilities  were  planned  anrl 
built.  It  is  hard  to  believe  that  such  an  enormously  complex 
job  was  carried  out  successfully  in  so  short  a  time. 

The  orebody  at  Yerington  mine  is  a  porphyry  copper. 
After  the  overburden  is  stripped,  the  ore  is  mined  in  lM*nches 
25  ft.  high.  This  height  of  bench  minimizes  the  danger  of 
slides  resulting  from  undercutting  by  the  power  shovels, 
and  provides  greater  opportunity  for  selective  mining.  Each 
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primary  bla.st  consists  of  three  rows  of  holes  loaded  with 
Hercules  Tritex*,  or  equivalent.  Results  from  blasting  are 
uniformly  satisfactory. 

The  ort‘body  at  the  Leviathan  sulphur  mine  in  (Jalifornia, 
approximately  1(K)  ft.  thick,  was  buried  under  ;3(X)  ft.  of 
overburden.  Anaconda  contracted  this  tremendous  strip¬ 
ping  job  to  Isbell  (Construction  (Company  of  Beno,  Nevada. 
Isbell  started  operations  in  the  latter  part  of  19.52.  From 
then  until  Dt^cember,  1954,  the  contractor  moved  22,(KX),(KX) 
tons  of  waste.  Some  of  this  waste  was  highly  siliceous,  re¬ 
quiring  considerable  drilling  and  blasting  to  break  it  for 
economical  shovel  loading. 

After  stripping,  the  sulphur  ore  is  mined  from  1.5-ft. 
benches.  An  average  primary  blast  comprises  five  or  six 
rows  of  holes  loaded  with  Ilercomite.®  A  minimum  of  se<-- 
ondary  blasting  is  required.  After  crushing,  the  ore  is  hauled 
the  .58  miles  to  the  priK-essing  plant  at  Weed  Heights. 

For  a  complete  description  of  this  amazing  development, 
plea.se  turn  to  page  167. 

*ll(*rcnlr*  Pdwdrr  Oi.  TrM(i«*iiiark. 

•  •  • 

Howard  L.  King  of  New  York  (City  and  Harvey  SliKiim 
of  Alhambra,  (California,  have  Im'I'ii  named  as  the  19.56 
recipients  of  the  awards  given  annually  by  llie  .Moles  for 
outstanding  contributions  to  the  construction  industry.  Tlie 
awards  will  Im*  made  at  the  annual  dinner-ceremony  in  the 
Waldorf-Astoria  Hotel  in  New  York  on  February  2,  19.56. 

Further  details  are  presented  in  the  article  on  page  18.3. 

•  0  • 

When  the  Ohio  Turnpike  was  opened  to  the  public  on  Oc¬ 
tober  1  of  this  year,  it  marked  two  firsts  in  superhighway 
construction  in  the  United  States:  the  longest  str<4ch  of 
superhighway  ever  completed  at  one  time  —  241  miles;  and 
the  first  major  pistwar  turnpike  ever  finished  on  schedule 
and  with  money  to  spare. 

Please  turn  to  page  184. 
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HIQH  CAPACITY,  YET  PORTAILE  T  he  TiUn  Bliuter  u  HoummI  in  a  rugged  alumifium  cane  and  in  Haterprool. 


NEW  HERCULES  TITAN  BLASTER 

For  Maximum  Safety,  Economy 


Thf  Herrule«  Titan  Klaster  is  a  high-<!apa(‘ity,  rori- 
(lens(*r  discharge  type  of  blaster  that  comhiiif's  maxi- 
f’\  nuini  safety  with  minimum  maintenance  ex{M*nsc. 

1'hc  Titan  Blaster  has  no  moving  parts.  It  is  o|)er- 
ated  by  depressing  two  push-button  switches — one  to  charge 
and  *)ne  to  fire.  This  new  Hercules  blaster  develops  sufficient 
electrical  energy  to  fire  as  many  as  1,200  detonators.  Yet, 
there  is  no  high  voltage  a.ssociated  with  the  Titan  Blaster 
except  during  charge  anti  firing.  The  source  of  energy  is  a 
relatively  inexfiensive  6  volt,  dry  cell  ignition-type  battery. 

Tor  full  technical  details  on  the  Titan  Blaster,  write: 


THREE-IN-ONE  The  V.A.O.  meter,  availeltle  thruufli 
lieri-ulea,  u  ■  combinaliun  voltmeter,  antmetrr,  and 
blaatin,  galvanometer  that  haa  proved  ila  value  in  field 
use  aa  an  important  blaating  aid. 


HERCULES  POWDER  COMPANY 


ExploHvei  Department,  990  King  St.,  Wilmington  99,  Del. 


•  Fastest  drilling,  air-saving,  low-maintenance,  4-inch  drifter  drill 
on  market.  Job-proven  all  over  the  world. 

•  Rugged,  heavy-duty  chain-feed  assembly  and  feed  motor  provide 
plenty  of  power  for  the  hardest  lifts. 

•  Weight  distribution  planned  for  best  maneuverability  and  stability. 

•  Accurate  two-way  control  of  U-arm  makes  for  ea.sy  positioning 
under  any  conditions.  Easy  to  position  for  line  drilling  against 
walls  and  faces.  Swivel  rear  wheels  help  quick,  easy  line  drilling. 

•  U-arm  can  be  lowered  to  ground  level  for  lifter  holes. 

•  Wagon  frame  and  U-arm  are  heavy  steel  tubing  with  forged  fit¬ 
tings  —  damageproof  against  on-the-job  hazards. 


For  more  information  on  Blue  Brute  wagon  drills,  see 
your  Worthington  distributor.  Or  write  to  Worthington 
Corporation,  Portable  Compressor  and  Contractor’s  Tool 
Division,  Section  H.S.2,  Holyoke,  Mass. 
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GKNKHAL  MANA(;ER 
VKMINGTON  MINK  AND  FLANT 
THK  ANAWNDA  fXIMPANV 


A  Blo^rapky 


BK(;inninc  ill  liifeinJK'r  of  1951  with  a  set  of  plans,  a 
staff  of  four,  and  iMiiindless  enthusiasm  and  energy, 
AllMTt  K.  Millar,  general  manager  of  The  Anaconda 
(>ompany’s  Y(*rington  mine  and  plant  at  Weed  Heights, 
I, yon  (bounty,  Nevada,  in  less  than  two  years,  transformed  a 
sagebrush-covered  Nevada  hillside  into  an  impressive  mod¬ 
ern  industrial  facility  that  maintains  an  annual  production 
schedule  of  60  million  pounds  of  copper.  At  the  same  time, 
he  directed  the  development  of  Anaconda's  sulphur  ore 
mine  in  Alpine  (bounty,  CJalifornia,  and  supervised  the*  plan¬ 
ning  and  construction  of  250  housi's,  eight  dormitories,  and 
recreational  facilities  for  Weed  Heights  employes. 

In  the  mining  industry,  the  name  of  AllMTt  K.  Millar  has 
iM'come  a  synonym  for  enormous  accomplishment. 

Bert,  as  he  is  known  to  his  friends  and  asscK'iates,  was 
iMirn  in  (Jambiislang.  Scotland,  NovemiM'r  22,  1898,  the  son 
of  William  J.  and  Isalx-lla  MacAuslin  Millar.  His  parents 
emigrat(‘d  from  Scotland  to  (Janada  when  he  was  a  boy. 
He  (‘ompleted  his  elementary  education  in  the  grade  sch(M)l 
in  Winnij>eg,  (.'anada,  and  the  Winnip*g  (.’ollegiate  Insti¬ 
tute.  After  graduating  from  the  Institute,  he  workt^l  for 
two  years  as  a  substation  opt'rator  and  timekeeper  with  Ari¬ 
zona  (a>pp€*r  (.'ompany  IxTore  joining  the  Army  Air  Corps 
(Canadian  Air  Force). 

Following  his  discharge  from  the  Air  Corps.  Bert  matric¬ 
ulated  at  Texas  (aillege  of  .Mines  and  Metallurgy  in  El  Pa.so 
and  was  graduated  as  a  mining  engineer  with  the  class  of 
1922.  His  extracurricular  activitii's  included  the  presidency 
of  the  Scientific  Club,  now  a  part  of  th<‘  .American  Institute 
of  Mining  and  Metallurgical  Kngiiuvrs;  editor  of  The 
ProttjM’clinr,  the  iiillege  paper;  memlM*r  of  tin*  d(‘bating  and 
dramatic  clubs;  and  a  particip  int  in  inters(.'hool  wri^stling, 
Iroxing,  and  tennis  matches.  He  followed  up  his  college 
career  by  c'ompleting  the  l..a  Salle  Extension  University  cor¬ 


respondence  courses  in  comnw'rcial  Spanish,  higher  account¬ 
ancy,  and  C.P.A.  coaching. 

Following  graduation  from  c-ollegc,  Bert  went  to  work 
for  Moctezuma  (Jopper  Company  at  Pilares  de  Nacozari  in 
Mexicc,  as  safety  and  efficiency  engineer.  In  1924,  he  left 
Mexico  to  accept  a  position  as  junior  engineer  with  Chile 
Exploration  Company,  an  affiliate  of  The  Anaconda  C>)pp«*r 
Mining  Company,  at  Chuquicarnata,  Chile.  Later,  he  was 
promoted  to  mining  engineer  in  charge  of  all  company 
operations.  Besides  his  regular  engineering  duties,  his  job 
called  for  planning  all  operations  on  the  project  and  calcu¬ 
lating  the  explosives  charges  and  other  details  involved  in 
the  tremendous  amount  of  blasting  that  was,  and  is  being, 
done  at  this  big  open-pit  mine. 

In  1940,  Bert  returned  to  the  United  States  to  become 
liaison  engineer  for  Anacenda  American  Brass  and  the 
(Janadian  Government’s  Department  of  .Munitions.  After 
two  years  on  this  assignment,  he  was  made  pit-develop¬ 
ment  superintendent  at  Cananea  Consolidated  Copper 
(Company,  This  was  follower!  by  two  years,  in  the  same 
capacity,  at  Inspiration  Consolidated  (Copper  Ca)mpany. 

In  1949,  Bert  was  transferred  to  the  Nt*w  York  office  of 
Tlie  Anaconda  Copper  Mining  C.ompany  to  cover  field  in¬ 
vestigations  for  Vice  President  Clyde  E.  Weed.  Two  years 
later,  he  was  made  general  manager  of  Anaconda’s  Yering- 
ton  mine  and  plant  at  Weed  Heights,  Nevada.  His  respon¬ 
sibilities  include  the  direction  of  operations  at  the  com¬ 
pany’s  lawiathan  sulphur  ore  mine  in  California. 

In  addition  to  his  business  affiliations,  Mr.  Millar  is  active 
in  professional  and  fraternal  .societies:  president  of  the 
Nevada  Mining  Association;  member  of  the  Advisory  Board 
of  Mackay  Sc1hx)I  of  Mines;  member  of  American  Institute 
of  Mining  and  Metallurgical  Engineers  and  American  Min¬ 
ing  (Congress;  registered  professional  engineer,  mining  and 
metallurgy.  State  of  Nevada;  pioneer  member  of  A.F.  & 
A.M.,  F]I  Paso  lanlge  No.  130;  Shriner,  FlI  Zaribah  Temple, 
PhfH'iiix,  Arizona.  He  has  lieen  a  teacher  in  Bible  classes 
for  many  years. 

AIImtI  E.  .Millar  married  Virginia  .Mae  Knight  on  Augu.st 
8,  1923,  in  El  Paso,  Texas,  'They  have  one  daughter,  Virginia 
Millar  Taylor,  and  three  grandchildr<*n.  'The  family  home 
is  in  Weed  Heights,  Nevada. 

It  would  seem  that  this  extremely  busy,  and  mcnlest,  man 
would  have  no  time  left  to  indulge  his  hobbies,  but  Bert 
Millar  manages  time  as  well  as  he  manages  p<*ople.  He  is 
often  found  at  the  bridge  table  or  on  the  golf  coiirst;  with 
his  friends  where  he  finds  relaxation  from  his  diversified 
responsibilities,  many  of  which  are  s<*lf-imposed  and  are 
done  for  the  betterment  of  his  fellow  man,  for  he  genuinely 
likes  people. 


ALBERT  E.  MILLAR 


THE  EXPLOSIVES  ENGINEER  ★  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 


Editorial 

i'rom  ail  Of  Us  ail  or  gou— a  fUtrr!)  Christmas  and  a  Uappg  Brtti  gear 


Now  Is  the  Time 
To  Join  the  Safety  Crusade 

For  more  than  thirty  years,  Thk  ExHMwivi-:s  Encinkkr  has 
Ix’en  devoted  to  the  promotion  of  safety  and  efficiency  in 
t)te  mining,  (juarrying,  and  c'onstruction  industries.  That 
our  effort  has  tieen  successful  is  shown  by  the  statistics  re¬ 
corded  annually  in  the  National  Safety  (>ompetition. 

While  we  are  grateful  to  the  operators  of  mines  and 
quarries  for  the  progress  made  in  achieving  safe  working 
conditions  in  the  mineral  industry,  we  shall  never  l>ecome 
complacent.  There  is  still  much  work  to  Im*  done. 

The  National  Safety  CJompetition 
llie  National  Safety  Competition  was  inaugurated  in 
I92S  hy  the  Bureau  of  Mines,  U.  S.  Department  of  the 
Interior,  in  coo{mation  with  Till':  Kxpuisivi'is  Engineer.  In 
that  first  nation-wide  contest,  210  mines  and  quarries  were 
enrolled,  a  significant  numlMT  that  demonstrated  real  inter¬ 
est  in,  and  great  nivd  for,  an  effort  of  this  kind. 

laist  year,  the  thirtieth  anniversary  of  the  compt*tition, 
579  mines  and  ejuarries  were  enrolled,  with  a  total  work¬ 
time  of  126,ff95,445  man-hours.  In  the  1925  contest,  not  one 
of  the  coiihnitants  operated  the  full  year  without  a  lost-time 
accident,  laut  year,  227  of  the  579  plants  enrolled  turned 
in  perfect  safety  records,  an  all-time  high.  The  number  of 
participants  and,  in  particular,  the  227  |>erfect  safety  records 
are  just  tribute  to  the  founders  of  the  competition  of  three 
decades  ago,  and  to  the  sincere  desire  of  the  mineral  in¬ 
dustry  to  eliminate  accidents. 

Teamwork 

llie  primary  responsibility  of  adtHpiate  safety  programs 
lies  with  management.  Fortunately,  most  progressive  cxim- 
panies  have  ex|H*rts  on  their  staffs  who  are  directly  res|Rin- 
sible  for  safe  o|)erations.  However,  if  these  safety  men  are 
to  siit'C'eed  in  their  safety  programs,  they  must  have  the 
wholeheart(*d  support  of  top  management  p«‘rsonnel.  Also, 
it  is  a  function  of  management  to  supply  proper  iMiuipment, 
materials,  iiu'chanical  safeguards,  and  working  conditions 
for  the  job.  Aggressive  management  has  come  to  realize 
safe  operations  are  synonymous  with  profitable  operations. 

Once  an  eificit*nt  safety  program  has  lieen  approved  and 
put  into  operation  by  management,  it  is  the  responsibility 
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of  every  employe  to  ttxiperate  to  the  fullest.  In  jury -free 
records  are  made  through  ttxirdinated,  determined  effort 
on  the  part  of  every  man  on  the  job  —  from  top  to  bottom. 
Teamwork  must  prevail,  if  accidents  are  to  be  eliminated. 

Eligibility 

To  be  eligible  for  the  Sentinels  of  Safety  trophy,  a  mineral 
operation  must  have  underground  workings  or  quarry  or 
open-pit  workings  which  are  actively  operated  for  at  least 
1(X)  days,  and  the  total  of  such  work  underground  or  inside 
the  quarry  or  pit  must  be  30, (XX)  or  more  man-hours  during 
each  contest  year. 

Basis  of  Awards 

The  participating  operations  are  divided  into  six  groups 
or  classifications:  anthracite  underground  mines,  bitumi¬ 
nous-coal  underground  mines,  metal  underground  mines, 
nonmetallic  underground  mines,  open-pit  mines,  and 
quarries. 

The  five  mines  and  the  one  quarry  that  have  the  lowest 
injury-severity  rates  ( number  of  days  lost  through  disabling 
injuries  pt*r  1,(X)0  man-hours  of  worktime)  are  the  winners 
in  their  respective  groups.  A  disabling  injury  is  one  that 
incapacitates  an  employe  for  longer  than  the  remainder  of 
the  day  on  which  the  ac'cident  ocxrurred. 

The  Sentinels  of  Safety  Trophy 

The  winning  company  in  each  of  the  six  groups  is 
awarded  a  bronze  Sentinels  of  Safety  trophy,  donated  by 
THt:  Expix)61V1-:s  Engineer.  Each  employe  of  these  six  com¬ 
panies  rec'eives  an  individual  Certificate  of  Achievement  in 
Safety  signed  by  the  director  of  the  United  States  Bureau 
of  Mines. 

The  Exi>ui(itvi':s  Engineer  also  presents  a  green-and- 
white  Sentinels  of  Safety  flag  to  each  of  the  six  winners. 

join  the  Safety  Crusade 

Enrollment  in  the  National  Safety  Competition  offers  an 
opportunity  to  join  a  nation-wide  crusade  for  safety  in  the 
mineral  industry.  Rules  of  the  contest  and  application  forms 
may  be  obtained  from  the  Acx'ident  Analysis  Branch,  Bureau 
of  Mines,  U.  S.  Department  of  the  Interior,  Washington  25, 
D.  C.  The  competition  begins  each  year  on  January  1  and 
ends  on  Det'ember  31. 

Write  to  the  Bureau  today. 
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WKKD  IlKICIiTS,  NEVADA:  This  view  from  an  airplane  of  Anaconda’s  new  development  at  Weed  Heights,  Nevada,  shows  tlie  YeriiiKtmi  o|)en- 
pit  copper  mine  at  left;  plant  structures  at  right;  and  employe  homes  and  community  facilities  in  the  background.  In  less  than  two  years,  a  sage¬ 
brush-covered  hillside  was  converted  into  a  project  that  realized,  and  has  maintained,  a  production  schedule  of  60,000,000  Ih.  of  copper  annually. 


MINING  WITH  ANACONDA 

IN  NEVADA 

In  less  tk  an  two  y^cars,  The  AnaeonJa  Company  developed  open«pit  mines 
and  plant  facilities  that  realized  a  production  schedule  of 
00,000,000  Ih.  of  copper  annually 

LEWIS  NOKUYKE* 


Tiik  first  new  copper  mine  of  major 
proptrtions  to  be  brought  into 
production  in  the  United  States  since 
the  end  of  World  War  II  is  in  historic 
mining  country  —  the  valley  of  the 
winding  Walker  River  in  west-central 
Nevada.  It  is  The  Anaconda  Com- 


•2S09  Li|>s<  onjl)  Stn-ct 
Amarillu,  I'exas 


pany’s  Yerington  mine-mill  operation 
at  the  newly  established  town  of  Weed 
Heights,  an  astutely  engineertrd  project 
in  which  the  venerable  but  energeti¬ 
cally  progressive  company  is  mining 
low-content  oxide  copper  ore  from  orje 
pit  and  sulphur  ore  from  arother.  Tlie 
sulphur  ore,  mined  at  the  I.4wiathun 
op<‘n  pit  near  Markleeville  in  Alpini* 


County,  (Jalifornia,  is  trucked  58  miles 
to  the  FliioSolids  plant  in  the  vicinity 
of  the  copp<*r  mine  at  Weed  Heights, 
Nevada.  Tlie  sulphur  ore  is  processed 
into  sulphuric  acid,  which  is  u.sed  in 
leaching  copjwr  from  the  cuppei -bear¬ 
ing  ore.  The  copper  jirecipitate,  or 
cement  copp<;r  as  it  is  commonly  calk'd, 
is  shipped  8(X)  miles  by  rail  to  the  com- 
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pany’t  srrx'ltfrr  at  Anaconda,  Montana. 

In  principle,  this  method  of  recov* 
ery  is  as  old  as  the  hills;  so  is  op<m-pit 
mining.  Hut  this  operation  is  far  from 
run-of-the-mill.  Katiter,  it  is  remark¬ 
able  in  many  respects,  not  only  for 
mining  engineers,  but  for  the  men  and 
women  who  use  topper  tubing,  wiring, 
and  such  intricate  things  as  the  innards 
of  television  sets.  Big  industry  is  doing 
a  wlmpping  )oh  for  peact'ful  living  and 
for  arming  to  didend  peaceful  living 
in  case  of  attack.  There  is  no  better 
example  of  atomic-age  pioneering  than 
Anaconda's  Nevada  op<*ration. 

Amazing  Developments 

Starting  on  a  sagebrush-covered 


hillside.  The  Anaconda  Company  de- 
velop«*d  open-pit  mines  and  plant  fa¬ 
cilities  in  an  amazingly  short  time;  this 
dr-spite  the  fact  that  at  its  sulphur  mine 
in  (California  there  was  an  earth- 
moving  job  almost  ecpial  to  that  of  the 
volcancres  and  glaciers  that  shapt-d  this 
craggy-browed  country  eons  ago.  Tfie 
company  has  put  a  brand-new  town  — 
Weed  Heights— on  the  mining  camp- 
marked  map  of  Nevada;  it  has  solved 
some  king-sized  puzzlers  of  fire  ( in  the 
sulphur  ore),  underground  water  (in 
the  topper  pit),  nervous  earth,  haul¬ 
age,  and  weather.  The  project  offers 
an  r-xcellent  example  of  how  govern¬ 
ment  and  industry  can  ccxiperate  in  the 
production  of  essr-ntial  material. 


Probably  the  most  significant  factor 
at  this  operation  is  how  effective  engi¬ 
neering,  blasting,  and  processing  can 
profitably  recover  low-content  ores. 
The  ore  in  the  pit  averages  from  0.80 
to  0.90  p«;r  cent  copper.  CJld  tunnel 
stiffs  who  hopefully  roamed  the  valleys 
of  the  Walker  during  the  past  century 
couldn’t  earn  beans  in  ore  like  this;  it 
takes  mass  production,  massive  ma¬ 
chinery,  and  master  engineering  to  get 
the  job  done. 

No  telling  how  many  prospectors 
have  s<?arched  for  their  burros  in  this 
region.  The  Walker  River,  which  rises 
to  the  west  in  the  Sierra  Nevadas,  is 
fed  by  snow  in  the  lofty  reaches  of 
the  mountaitis  and  Hows  first  through 


.MINK  DK\'KIX)PMKNTi  Chum  drill*  are  kept  busy  putting  down  blast  hole*  to  provide  economical  excavation  of  overburden  nuiterial  and  to 
open  benche*  for  mining  the  ore.  The  benche*  are  25  ft.  high  to  provide  greater  opportunity  for  (elective  mining. 
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LOADING  ORK:  After  a  blast  in  one  of  the  benches,  a  P&il  electric  shovel  with  a  5-cu.  yd.  dipiier  loads  broken  ore  into  Dart  rear-end  dump 
trucks,  each  with  a  2.'S-tnn  pay  load.  The  haulage  road  distance  fnim  the  bottom  of  the  pit  to  the  primary  crusher  is  about  one  mile. 


years  ago  s(M)ii  died  and  the  Siiiitli  and 
Ma.soii  Valh'ys  turned  again  to  fann¬ 
ing  and  w(Te  as  pastoral  as  a  li(*rd  of 
freshly  shorn  sheep  on  a  green  hillsidt;. 

(Copper  came  hack  early  in  this  cen¬ 
tury,  the  activity  reaching  a  peak  dur¬ 
ing  World  War  I  years.  The  Nevada 
(>'op|)er  Belt  Hailroad  came  rolling  into 
Verington,  The  .stacks  of  the  Big 
Thompson  .Smelter  Billowed  penny- 
colored  pliiiiM'S  into  the  hine.  Sevt'ral 
mines  were  in  feverish  production,  and 
V'erington  was  the  main  c«)p|)4*r  center 
of  the  .state.  At  the  end  of  World  VV'ar 
I,  some  copper  was  iM-ing  used  on  such 
things  as  coil  vibrator  points  on  Model 
T  Fords,  hot  the  anto  age  had  not  com- 
menc<*d  its  mawlike  appetite  for  metal. 
(Jopper  mining  around  Yerington  died 
a  slow  death.  7'h<‘  railroad  was  sal¬ 
vaged.  The  valleys  fell  hack  again  on 
farming  and  ranching. 


the  Smith  Valley,  Tlien  it  cuts  a  yawn-  Cop|K*r  Is  the  Big  Thing 

ing  gash  in  the  Singatse  Hills  in  Wikson  Bnt  c^oppi-r  is  the  big  thing  and  has 
Canyon  to  form  a  scenic  wonder  known  been,  off  and  on,  for  a  long  time.  The 

as  the  Bulkhead.  PTom  there  it  winds  red  stuff  was  found  in  the  Yerington 

through  Mason  Valley,  close  to  Yer-  region  at  least  KK)  years  ago.  In  the 

ington,  and  eventually  into  Walker  ISBfTs,  when  the  Comst<Kk  I.ode  Can- 

I.ake  some  25  miles  to  the  .south  and  yons  at  Virginia  City  and  Silver  City 

east  of  Anac'onda’s  new  plant.  were  throbbing,  a  g(K)d  d<*al  of  bhie- 

Stockmen  and  farmers  were  the  first  stone  copper  ores  from  the  Yerington 

to  set  up  permanent  habitation  in  these  hills  was  wagoned  70  miles  northwest 

broad,  fertile  valleys.  The  first  ones  to  Virginia  CJity.  This  early  copp<*r  h-d 

settled  there  nearly  KK)  years  ago,  and  to  the  founding  of  Yerington,  now  a 

their  kind  is  still  there,  raising  cattle,  trt‘e-lined  town  with  a  popnlation 

sheep,  hogs,  and  poultry,  and  growing  around  1,.5(K)  an<l  the  seat  of  I. yon 

alfalfa,  wheat,  barley,  oats,  potatoes.  County.  The  Yerington  mine  and  its 

onions,  and  hay.  It  isn’t  unusual  to  .see  town  of  Weed  Heights  are  Sf)  mih-s 

a  Grade  .A  dairy  farm.  No  other  valh*ys  south  of  Ihuio.  The  t«*rrain  is  fairly 

in  Nevada  — a  .state  made  up  of  bleak  rough,  with  an  elevation  of  4,.5fK)  ft. 

hills  and  green  valleys  plus  a  mighty  The  rainfall  is  light,  averaging  around 

lot  of  glittering  neon  in  plac(*s  like  Las  .5  in.  annually.  Tliere  is  comparatively 

\'egas  and  Reno  —  have  a  more  highly  little  snow', 

developed  and  diversified  agriculture.  The  first  little  lKM>mlet  at  Yerington 
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As  «?v*Tyone  knows,  copper  came 
hack  (jiiickly.  Tlie  aiitormibile  and 
otlier  tm^chaiiical  advances  increased 
die  dtnnand.  So  did  aviation  and  elec- 
tronicn,  and  again  war. 

Intensive  Exploratitm  Begins 

In  1941,  Tlie  Anac-onda  Oimpany 
t(Mik  a  least*  on  the  claims  close  to 
Y'erington,  Tht?  following  year,  the 
company  started  exploration,  with 
plans  to  get  into  tpiick  opt*ration.  How¬ 
ever,  sulphur  and  other  mat(*rials  were 
in  short  supply  and  the  idea  for  war¬ 
time  prtKliiction  was  ahandoned.  But 
the  d(*pt)sit  l(Nik(‘d  gtKid,  and  Clyde  K. 
Weed,  Anaconda's  vice  presidtmt  in 
chargf*  of  all  opc^rations  (for  whom 
Weed  Heights  was  named),  ord<?red 


thorough  exploration.  Chum  drills 
were  put  to  work  to  drill  holes  on 
2(K)-ft.  centers.  There  was  also  a  good 
deal  of  diamond  drilling.  A  400-ft. 
shaft  was  sunk  and  lat(*rals  were  driven 
on  two  levels. 

Three  years  of  (‘xploration  revealed 
a  deposit  f»f  around  4f),(XK),(X)0  tons  of 
oxide  ore,  with  a  15,(XX),(XX)-ton  lyjdy 
of  sulphide  ore  h«*low  it.  A  tentative 
outline  for  a  pit  was  made.  The  ore  * 
was  there,  hut  it  was  spotty;  some  out¬ 
cropped  to  the  surfac'c*  and  stime  had 
an  overhurden  of  3fX)  ft.  of  gravel. 
There  were  barren  spots  as  well  as 
pockets  of  rich  or<*  of  up  to  6  pc*r  cent 
copper;  however,  the  rich  poc-kets  were 
few,  Als<),  a  heavy  flow  of  water  under¬ 
ground  had  to  Ih*  handled. 

When  fighting  broke  out  in  Korea, 


the  Government  called  for  stepped-up 
Clipper  production.  Anac-onda  was 
again  ready.  Although  development 
would  c-ost  around  $;34,(XX),(XX),  the 
company  wanted  no  (Government 
money,  A  (Jertificate  of  Necessity  was 
granted  Anaconda  by  the  Government, 
which  permitted  the  company  to  amor¬ 
tize,  for  tax  purpose's,  75  per  cent  of 
the  eligible  part  of  the  cash  outlay 
for  d<*velopment,  this  amortizing  to 
come  within  five  years.  Moreover, 
the  (Government  agreed  to  buy  up  to 
2.56,(XX),(XX)  lb.  for  at  least  25/7  cents 
a  pound  in  the  first  six  years  of  oper¬ 
ation,  provided  Anaconda  couldn’t  .sell 
this  copper  to  industry  at  that  mini¬ 
mum  price.  Up  to  the  latter  part  of 
1955,  the  price  of  coppi'r  had  not 
dropped  to  the  minimum  prico;  in- 


SK(.'()NI>AHY  (.'Kl’SIIINCii  This  picture  includes  a  part  of  the  secondary  crushing  system  at  Weed  Heights  —  the  iunctiim  house  at  left,  and 
one  of  the  copper  ore  bins  at  right.  After  the  ore  has  left  the  secondary  crusher,  it  is  tumbled  to  obtain  proper  mixing. 


•  t  ts 
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the  heaviest  j'raxel  overhiirtleii;  in  eer- 
tain  places,  it  is  alM)nt  2.')()  tt.  in  il(‘pth. 

The  mine  is  on  an  alluvial  s1o]m*  ad- 
jac'ent  to  low  hills  near  the  Walker 
Hiver,  with  the  sIo|H*  rise  at  5  pt*r  cent. 
Th<‘  orelxulv,  although  sjM)ttv,  is  a 
[>orphyry  eop|M*r.  (JraiuHliorite,  the 
hasement  riK'k,  is  intriuh'd  hv  <piart/. 
mon/onite  porphvrv.  Ore  (K'enrs 
mainly  in  the  ipiart/  mon/.onit(‘,  hnt 
there  is  soim*  in  the  hasement  r(K-k. 
The  principal  copp<‘r  mineral  is  chry- 
scK-olla. 

During  the  stripping  operations 
some  ore  was  nncoveuMl.  Alter  s«‘para- 
tion  from  the  waste,  it  was  stiK'kpiled. 

Selective  M^nin^ 

The  first  iM-nches  (»p«Mi«-tl  in  the  pit 
an*a  were  .50  ft.  in  height,  calling  for 
blast  holes  ahont  55  ft.  deep.  These 
relatively  hij'h  henches  prov«*d  nn- 
workahle  hr-canse  ol  the  dan){(‘r  ol 
slides  resnltin^  from  nndercnttin^  hy 
the  power  shovels.  S(»,  tin*  h(‘i^ht  ol 
the  henches  w'as  r<“dnced  to  25  ft.  Tin* 
lower  height  henches  also  provide 
greater  opportnnitv  lor  seh'ctiv**  min¬ 
ing,  that  is,  the  separation  of  ore  from 
waste  and  the  separation  of  ore  ol  va¬ 
rious  co|)per  content.  'riiecnt-oll  point 
has  heen  0.0  per  cent  copper,  hot  ore 
of  lower  j'rad**  has  lM*«*n  jilaced  in  sep¬ 
arate  dumps  with  the  idea  that  the  cut¬ 
off  point  may  he  lowered,  and  possibly, 
at  a  lat<‘r  date,  he  reloaded  or  heap- 
leached  from  these  dumps. 

Ther<‘  is  constant  |)rohin^  with  pros¬ 
pect  hol(‘S  ahead  of  the  blast  areas, 
(aittin^s  frotn  tin-  drilling  ol  all  blast 
hol(-s  are  assayed.  In  this  way  the 
engineers  keep  close  tab  on  tin*  j'rade 
ol  ore  in  every  part  of  the  pit.  When 
a  In-tich  is  blasted  and  the  shovel  noses 
in,  the  engineers  know  in  advanc<‘  the 
irrade  of  ore  coming  from  that  place 
and  can  keep  a  fixed  ^rade  of  ore  — 
ap|)roximately  0.8.5  p<-r  cent  cop|)<-r  — 
^oin^  to  the  plant. 

From  the  he^innin^  of  mining  ac¬ 
tivities,  water  was  Inith  a  blessing  and 
a  problem.  The  average  mining  camp 
in  the  West  is  faced  with  the  pii/./le  ol 
how  to  obtain  water  for  plant  use  and 
for  other  opr-rations,  hnt  in  this  cas4‘ 
there  was  ph*nty  ol  water.  The  nnder- 
){roiind  flow  was  reckoned  at  J,.5fK) 
g.p.m.  'I'he  pit  area  to  the  southeast 
was  rimmed  with  wells  which  w(Te 
put  on  pump.  The  water  supplies  the 


diistry  was  taking  all  the  copp<‘r  it 
could  get,  and  is  still  crying  for  more. 

The  Start  of  Production 

The  dt-cision  to  start  the  Yerington 
mine  was  made  in  November,  19.51. 
The  first  shovel  hit  into  a  blasted  hank 
in  June,  19.52,  and  the  first  c-ement  c-op- 
per  was  hauled  away  in  November, 
19.55.  In  the  short  span  of  two  years, 
•Ynawnda  brought  its  copper  pit  into 
production;  it  developed  its  sulphur 
sonrc-e;  it  built  offices,  shops,  and  ware¬ 
houses.  Onshers  for  the  copper  ore 
were  installed.  The  acid  plant,  leach¬ 
ing  tanks,  and  iron  launders  were 
planned  and  constructed.  A  village  of 
homes  and  (juartcrs  for  single  men  was 


laid  out  and  built.  The  valley  came 
alive.  Not  far  from  where  the  town 
was  iKMtig  constructed  and  the  admin- 
i.stration  building  and  plant  facilities 
were  going  np  came  the  sound  of  drill¬ 
ing,  blasting,  and  the  drone  of  shovels 
and  trucks. 

.\t  the  pit,  the  initial  task  was  to 
strip  enough  waste  to  ex|>ose  the  ore 
so  that  Ix-nches  c-ould  1m*  o|M‘ned  for 
the  r<*covery  of  a  suitable  grarle  of  ore 
for  plant  operation.  The  plant  was 
.scheduled  to  «)|M'n  1.5  mouths  after 
stripping  started.  Stripping  iM'gan  in 
the  center  of  the  pit  area  and  on  the 
w-est  side  in  order  to  make  as  rapid 
advance  as  [Missihle  in  o(M*ning  np 
lower  henches  and  in  unc-overing  ore. 
The  extreme  east  einl  of  the  pit  has 


F.XAMINING  WASTF:  Two  geoloxist*  arr  at  work  examining  the  watte  material  from  the 
pit.  A  dote  watch  of  the  content  of  the  ore  and  watte  it  maintained  at  the  pretent  cut-off  point 
of  0.6  per  cent  copper  may  he  lowered.  Protpecting  continiiet  without  pautc. 
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I.KVIATIIAN  MINKi  Thi«  vi«w  of  (he  I^viulhan  minr  at  Marilerville,  Alpine  (^nty,  ('alifomia,  ihowt  some  of  Isbell  (^cmstruetion  C^ompany’s 
equipment  stripping  overburden  on  tbe  upper  beiK-lies  while  Anaconda's  «»perators  mine  sulphur  ore  on  the  bottom  bench. 


mint*,  pluiit,  iiiul  tli<‘  town  (if  Weed 
uiid  this  piiiripiii^  al.so  lowers 
the  water  level  inside  the  pit  limits 
well  ill  advanee  of  the  minin|{.  Tlie 
static  water  level  has  iM'en  lowered 
more  than  I(K)  It.,  and  no  water  ap- 
IM'ars  on  the  present  lowt^st  bench  in 
the  pit,  The  program  c'onsists  of  wells 
strategically  hn-ated  just  outside  the 
pit  art'a,  drilled  to  a  d(>pth  of  nlMiut 
1(K)  ft.  Iwlow  the  iMittom  of  the  ore  in 
the  pit.  With  them,  the  enginwrs  have 
complete  control  of  the  water  levi*!. 

The  mat(*rial  in  the  pit  variins  in 
•Hercules  Powder  (Aimpaiiy  Trademark 


hardne.s.s;  some  is  earthy  and  relatively 
soft  and  some  is  very  hard.  Occasion¬ 
ally  a  hnshel-si/.ed  iMinlder  rolls  out. 

Drilling  and  Blasting 

Blast  holes  approximately  8  in.  in 
diameter  are  drilled  with  a  Joy  58BH 
(Champion  rotary  u»it,  with  Hughes 
7X-in.  hits.  The  drill  is  trnck-monnh'd 
and  electrically  jviwered.  Transform¬ 
ers  are  monnt(‘d  on  it  to  furnish  elt*ctric 
current  at  the  proper  voltage  to  oper¬ 
ate  two  compressors  with  a  total  ca¬ 
pacity  of  732  c.f.m.  at  lOO-lh.  pressure. 


The  drill  averages  around  280  ft.  p<!r 
shift. 

The  pattern  for  drilling  blast  holes 
is  determiiH'd  by  the  type  of  material 
enc'Oimtered  on  the  Inmches.  On  the 
average  25-ft.  bench,  the  holes  are  30 
ft.  deep,  spaced  on  20  to  24-ft.  c«*nters. 
Each  blast  involves  three  rows  of  holes, 
with  the  rows  20  ft.  apart.  The  first 
row  is  25  ft.  from  the  .solid  t(M*  of  the 
lower  l)ench. 

Each  drill  hole  is  load(*d  with  H(‘r- 
cnles  Tritex,*  or  wpiivalent,  on  a  ratio 
of  I  lb.  of  explosives  to  7.8  tons  of  ma¬ 
terial  in  place,  and  one  6-in.  by  25-lb. 
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cartridge  of  (ielamite*  1,  The  charges 
are  primed  with  Priinacord.**  ()iie 
electric  blasting  cap  is  attached  to  the 
two  ends  of  the  Primacord  along  the 
first  row  of  holes,  and  No.  9  MS  con¬ 
nectors  are  used  between  the  second 
and  third  rows  of  holes.  Blasts  are  fired 
with  Hercides  50-cap  blasting  ma¬ 
chines.  The  results  from  the  primary 
blasts  are  uniformly  .satisfactory  and 
very  little  secondary  blasting  is  re- 
c|uir(‘d.  Three  jjortable  compres.sors 
furnish  the  compressed  air  needs  in 
the  mine:  a  (Jhiciigo  Ptieumatic  with 
fiOO  c.f.m.,  a  Chicago  Pneumatic  with 
■315  c.f.m.,  and  an  Ingersoll-Rand 
Cyro-Flo  with  315  c.f.m. 

Recovering  Blasted  Material 

After  a  blast  has  iR'en  fired,  P&H 
1.5(X)  electric  shovels  with  5-cu.  yd.  dip¬ 
pers  no.se  into  the  broken  material. 
The  shovels  load  into  Dart  rear-end 
dump  trucks  equipped  with  twin-disc 
tor(jue  converters,  .3(X)-hp.  Cummins 
diesc'l  engines.  hVom  six  to  nine  trucks, 
each  with  a  2.5-ton  pay  load,  are  re- 
(juired  to  keep  one  shovel  operator 
busy,  with  the  numiK'r  of  trucks  de¬ 
pending  on  the  length  of  haul.  The 
haulage  road  distance  from  the  bottom 
of  the  pit  to  the  primary  crusher  is 
about  a  mile.  It  has  a  maximum  grade 
of  8  per  cent.  Sprinkler  trucks  and  road 
patrols  keep  the  roads  in  excellent 
condition. 

The  principal  ecjuipment  in  the  mine 
includes  four  shovels  and  .30  haul¬ 
age  trucks;  six  D8  Caterpillar  tractors 
with  dozer  blades;  one  Super  C  turna- 
dozer;  one  Caterpillar  80  scraptrr;  one 
Caterpillar  Model  12  auto  patrol;  one 
Caterpillar  Model  112  auto  patrol;  two 
Bucyrus-Krie  42T  churn  drills,  elec¬ 
trically  powered  (used  mainly  for 
water  well  and  prospect  hole  drilling); 
two  Chicago  Pneumatic  wagon  drills; 
three  li-ton  pickups;  two  2-ton  utility 
trucks;  two  diesel-powered  water 
trucks;  one  lubricating  truck  etpiipped 
with  power  greasing;  one  truck  with 
.A-frame  and  winch;  one  tractor-trailer 
fuel  truck;  one  P&H  225A  truck  crane; 
and  miscellaneous  units. 

I.oad(‘d  trucks  from  the  mine  dump 
over  a  6-in.  grizzly  into  a  .54-in.  Tray¬ 
lor  gyratory  crusher  set  at  4  to  5  in., 
erjuipped  with  a  Ducon  dust-collecting 

U.S.  Pat.  Off.  hy 

'Die  KmiKii-Hickford  (^mipaiiy 


DKII.I.I.N'G  .4T  I.FV'IATIIA.N';  In  prcpariiiK  hole*  for  blasting  at  the  laeviathan  mine,  this  I 

Joy  rotary  drill,  with  one  operator  and  a  helper,  averages  <30  ft.  of  hole  depth  per  hour.  I 
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HI.AKTINCi  SICNAl.i  B«forr  Rrhig  ■  primury  blast  in  the  l<rvialhan  sulphur  mine,  a  waminx  signal  is  given  by  sounding  an  air  bom.  Ample  time 
is  provided  for  everyone  in  the  area  to  lake  cover.  A  carefully  planned  safety  program  for  all  operations  is  rigidly  enforced. 


system.  Power  for  tfie  crusher  is  from 
u  4<X)-hp.  Westitij^house  motor. 

The  sec-ondary  crushing  system  in¬ 
cludes  a  Symons  7-ft.  standard  cone 
crusher  (with  one  stand-by)  and  thnrj 
Symons  7-ft.  shorthead  cone  crushers 
(with  one  spare),  along  with  c'onve*y- 
etrs,  screens,  bins,  etc. 

The  crushed  ore,  which  has  Ijeen 
rirlucrHl  to  minus  X  in.,  is  placc'd  on  a 
main  fei*d  belt  as  it  leave's  the  sec¬ 
ondary  crushers.  Water  sprays,  with 
carc'fiilly  controlle'd  epiantities  of 
water,  are  iise'd  at  several  placr's  on 
this  fc‘e‘cl  lM‘lt  in  order  to  ac'cttmplish 
what  Werrl  Heights  persemnel  calls 
agglomeration.  Tliis  agglomeration, 
which  prevents  se'gre'gation  eif  the*  very 
fine  mate*rial  in  the*  crushed  ore,  has 
lM*en  ele\'e*lope*d  and  is  applie'd  at  Weed 
Heights  with  great  succ'trs,  thus  avoid¬ 
ing  the*  othe*rwise*  ne*c’e*ssary  heavy  e*x- 
|)e*nditiire  feir  a  de*sliming  plant.  As 


.state*el,  this  agglome'ration  is  achieved 
by  wettiii"  each  layer  of  crushed  ore 
as  it  falls  onto  the*  main  feH*d  bt*lt.  After 
the*  fet*d  has  le*ft  the*  se*condary  crushe*r 
building,  it  is  tutnble*d  in  order  to  ob¬ 
tain  proper  mixing.  This  tumbling  is 
achie*ve‘ci  by  placing  an  S  in  the  con¬ 
veyor  lK*lt;  it  is  further  achie*ved  at  the 
sampling  towe'r.  Tlie*  material  is  the*n 
transfe*rre*d  to  a  1  ,.300-ft.  conveyor  belt 
that  Carrie'S  it  to  the*  loading  bridge  for 
distribution  into  the  leaching  tanks. 
The*  ore,  as  plac-e-d  in  the*se*  leaching 
tanks,  is  the*n  subjecte‘cl  to  a  sulphuric 
acid  leach  which  extracts  the  coppc*r 
fre>m  the  ore,  placing  it  in  solution  as 
a  cxipin'r  sulphate*. 

Afte*r  leaching,  the*  copjx*r  se)lution 
is  carrie'cl  to  storage*  tanks  and  from 
there  to  the*  ce*me*ntation  launde*rs.  At 
the*  c*t*me‘ntation  launde*rs,  by  flowing 
the  cop|H*r  solution  over  light-gauge 
iron,  the*  c'oppe*r  is  pre*cipitate*d  out  of 


the  sedution  and  iron  is  placed  in  solu¬ 
tion.  The  copper  precipitate  is  the*n 
carried  to  trommels  for  washing  and 
the  washed  coppe*r  precipitates  are 
then  partially  drie*d  and  ready  for  ship¬ 
ment.  The  methods  use*d  at  Weed 
Heights  for  c*oppe*r  pre*cipitation  are 
very  efficient,  as  one*  may  rc*alize  when 
considering  the  fat“t  that  over  .5  million 
|X)unds  of  t“oppc*r  are  product?d  each 
month  with  very  high  efficiencies. 

Tlie*  c-oppt'r  pre*cipitate*s  are  haule*d 
12  miles  from  Wee*d  Heights  to  the  rail 
head  of  the*  SeMithern  Pacific  Company 
at  Wabuska,  Nevada,  from  where  ship¬ 
ment  is  made*  by  rail  to  the  smelter  at 
.Anaconda,  Montana.  Hauling  of  the 
precipitate's  to  Wabuska  and  the  haul¬ 
ing  of  light-gauge  scrap  iron  from  the* 
rail  head  te)  We*t*d  Heights  are  acc’om- 
plished  by  truck.  Tht*se  trucks  are 
especially  built  for  this  purpose  and 
were  de*signe*d  locally  and  manii- 
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factured  by  Fruehauf.  The  truck  had 
to  he  of  a  type  which  would  allow  the 
maxiiniim  pennissihle  highway  load 
for  two  typ*s  of  material;  namely,  cop¬ 
per  precipitates  which  weigh  about 
175  11).  per  cu.  ft.,  and  light-gauge 
processed  scrap  iron  which  weighs 
alM)ut  20  11).  per  cu.  ft. 

The  Leviathan  Sulphur  Mine 

When  Anaconda  decided  to  go 
ahead  with  the  mining  of  oxide  ore  at 
Yerington,  the  management  was  faced 
with  the  problem  of  supplying  its  own 


acid,  since  sulphur  was  in  short  supply 
at  that  time.  Fifty-eight  miles  away 
in  the  edge  of  the  Sierras  in  .\lpine 
(bounty,  California,  was  the  l.eviathan 
mine,  which  ht*longed  to  Texas  Chilf 
Sulphur  Company.  .Anaconda  bought 
the  pro|)erty  in  1951. 

The  orehody  at  the  lawiathan  mine, 
approximately  1(K)  ft.  thick,  runs  about 
28  p<*r  wnt  elenuMital  sulphur.  Ix*via- 
than  had  been  only  partially  explortnl 
by  underground  work  and  diamond 
drilling  before  .Anacmida  l)ought  it. 
Additional  prospect  drilling  by  Ana- 


c'oiida  outlined  this  sulphur  ore  deposit. 

.\t  first,  .\naconda  cxjusiileretl  under¬ 
ground  mining,  sinev  the  sulphur  de- 
{K)sit,  ill  the  throat  of  an  ancient  vol¬ 
cano,  was  burierl  iiiuler  ‘KK)  ft.  of  over¬ 
burden.  But  the  danger  of  fire  in  such 
a  mine  was  great.  Open-pit  opt'ratiou 
promised  to  Im‘  more  economical,  de¬ 
spite  the  high  stripping  ratio  of  waste 
to  ore. 

Anaconda  contracted  this  treuMMi- 
dous  stripping  operation  to  Isbell  Con¬ 
struction  tannpany  of  Heuo,  Nevada. 
The  first  major  task  facing  the  IsIh‘11 


AFTFK  A.  BLAST:  A  Bucyrus-Kric  I2UB  power  shovel  with  a  6-eu.  yd.  dipper  loads  out  blasted  overburden  covering  tlie  sulphur  ore. 
(Construction  (Company  uses  two  of  these  big  shovels  on  stripping  operations  at  the  I.eviathan  mine. 
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C.'KUSIIKK  AND  HINSt  Trucki,  in  bM-kground,  are  delivering  ttulphur  ore  from  the  l^rvialhan  pit  to  the  crusher.  After  crushing,  the  ore  is  dis¬ 
charged  into  bins  from  where  Wells  C^argo  trucks  are  loaded  for  the  ISh-mile  haul  to  the  procesMng  plant  at  W'eed  Heights. 


c'oiiipuiiy  was  to  got  tH|iiiptn(Mit  on  lo-  Stripping  Va.st  Plateaus  of  blasting  to  break  it  for  economical 

cation  in  this  section.  The  mintf,  at  an  Waste  Material  shovel  loading. 

elevation  of  7,2(K)  ft.,  is  18  miles  .stinth  It  alMHit  five  months  to  build  stripping  the  Leviathan  mine, 

and  slightly  east  of  (iardn<*rville,  Ne-  tin*  road,  haul  in  the  etpiipment,  and  l-sht*!!  u.sed  the  Inmch  system.  Etjuip- 

vada,  and  35  miles  south  of  (Jarson  establish  a  camp  and  shop  facilities.  ii'chided  six  Bncyrus-Erie  29T 

City,  the  state’s  charming  capital  city.  Isbell  started  stripping  activities  in  the  churn  drills;  two  Bucyrus-Erie  120B 

'Fhe  country  is  rough,  but  iM-autiful  latter  part  of  1952.  From  then  until  electric  shovels;  two  Northwest  80 

with  the  greenery  of  pine,  fir,  and  other  DecemiHT  of  19.54,  the  contractor  diesel  shovels;  twenty  Euclid  Model  T 

timlx  r.  It  is  wild,  too,  with  deer,  a  few  moved  22,(X)0,(KK)  tons  of  waste.  Vast  rear-dump  trucks;  and  four  (caterpillar 

black  iK'ars,  InilKats,  and  mountain  plateaus  of  this  waste  material  sur-  bulldozers. 

lions.  An  atx.'ess  road  of  12  miles  had  to  round  the  mining  arc'a.  Most  of  the  Any  way  you  l<M)k  at  it,  the  Isbell 
be  built  from  U.  S.  Highway  395  waste  was  fairly  soft  and  easily  organization  did  a  whale  of  a  job  of 
through  this  virtually  virgin  region  to  handled,  but  .some  was  highly  siliceous,  stripping  for  Anaconda, 

reach  the  IcCviathan  area.  recpiiring  considerable  drilling  and  Unlike  the  Yerington  mine,  Levia- 


I.KAOIIING  VAT:  A  closeup  of  one  of  the  leaching  vali  at  the  Weed  lleighlk  plant,  where  dilute  kulphiiric  acid  i»  used  to  recover  cop|>er  from 
the  oxide  ore.  The  overhead  mobile  bridge  if  equipped  with  a  clamvhell  bucket  for  uidoading  the  contentx  of  tlie  vat. 


than  (lofsn’t  have  clean  benches,  be¬ 
cause  of  the  slide  problem  at  the  edges 
of  the  ore-prod nction  area.  The  vol¬ 
canic  earth  is  nervous  and  quaky;  it 
isn’t  unusual  for  earth  movement  to 
break  water  pipes.  The  Wells  Cargo 
Trucking  (>ompany  has  been  given  a 
contract  to  haul  the  sulphur  ore  from 
I.eviathan  to  VVt*<*d  Heights.  Because 
of  the  weathtT,  the  mine  is  operated 
only  six  months  of  the  year.  At  1,6(X) 
tons  of  ore  production  daily  (one  10- 
hr.  shift)  I^eviathan  prtKluces  enough 
sulphur  for  12  months’  op<Tation  at 
W«*ed  Heights.  , 


Mining  the  Sulphur  Ore 

Mining  of  the  sulphur  ore  is  on  15-ft. 
benches.  Like  the  copp(*r  ore  at  the 
Yerington  mine,  it  is  spotty,  sr)me 
places  b(‘ing  almost  devoid  of  tnilling 
material.  B<*c'ause  of  this,  highly  selec¬ 
tive  mining  —  much  like  that  at  Yering¬ 
ton  —  has  iM’en  dj’velopr'd.  llie  sepa¬ 
ration  of  the  ore  from  waste  in  the 
mine  is  a  major  operation. 

At  l..(‘viathan,  the  principal  blasting 
problem  is  to  break  the  sulphur  ore 
so  that  it  will  feed  into  a  f>dar  Kapids 
25  by  40  jaw  crusher  just  outside  the 
mine.  Tliis  primary  crushing  op<‘ration 


is  nec'essary  to  reduce  the  ore  for  truck 
haulage  to  Weed  Heights. 

Holes  for  blasting  are  drilh'd  with 
a  trnck-nionnted  Joy  225  rotary  drill, 
basically  like  the  Joy  58BH  at  Weed 
Heights.  'I'he  drill  rod  is  2%  standard 
(LK).  Hughes  'Iri-cone  “hardrwk" 
bits,  in.,  are  used.  The  rig  has  a 
coinprj’ssor  of  550  c.f.in.  at  40  p.s.i. 

'I'he  material  in  the  1.5-ft.  benches  is 
es.sentialiy  a  mass  of  iHxilders.  Blast 
holes  are  drilled  20  ft.  deep,  spacerl 
on  10-ft.  centers,  in  rows  9  ft.  apart. 
'I’hey  are  loaded  with  Hercomite*  2 
dynamite  packed  in  25(>  containers. 
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size  5  in.  by  24  Ib.  The  explosives  load¬ 
ing  ratio  is  1  lb.  of  dynamite  to  1.9 
tons  of  material  in  the  solid.  The 
charge  in  each  hole  is  primed  with 
reinforced  Primacord.  Stemming  of 
the  charges  is  acc-omplished  with  cut¬ 
tings  from  the  drilling  operation. 

An  average  primary  blast  consists  of 
five  or  six  rows  of  holes.  The  holes  in 
each  row  are  tied  together  with  plain 
Primacord.  Hercules®  Electric  Blast¬ 
ing  Caps  are  placed  at  each  end  of  the 
first  row;  No.  9  MS  connectors  —  two 
at  each  end  of  each  row  —  are  used. 
The  blast  is  fired  with  a  Hercules  50- 
cap  blasting  machine.  There  is  rela¬ 
tively  little  secondary  blasting. 

A  Joymobile  wagon  drill,  ecjuipped 
with  a  compressor  producing  315  c.f.m. 
at  90  to  110  p.s.i.,  is  used  occasionally 
for  drilling  hard  toes;  it  uses  IK-in.  Lid- 
dicoat  throw-away  bits. 

Blasted  ore  is  excavated  with  P&H 
65.5B  shovels  with  IS-cu.  yd.  dippers, 
and  loaded  into  Dart  Model  110  trucks 
with  200-hp.  Cummins  diesel  engines. 
Each  truck  hauls  11  to  12  tons  to  the 
primary  crusher  just  outside  the  pit; 
they  dump  onto  an  apron  feeder  over 
a  grizzly.  The  crushed  ore  is  conveyed 
to  a  four-compartment  bin  from  which 
Wells  Cargo  Trucking  (Company 
trucks,  the  c'ontract  hault‘r,  load 
through  air-activated  gates. 

Two  power  shovels  and  four  mine 
haulage  trucks  are  u.sed  in  the  mine  at 
Ix-viaflian.  Other  equipment  includes 
a  D8  Caterpillar  with  U  dozer;  a  20-ton 
stockpile  truck  designed  and  built  by 
the  garage  foreman;  a  CMC  water 
truck  with  pump  fur  fire  fighting;  and 
miscellaneous  trucks  for  mine  service. 
The  c'ompany  generates  its  own  electri¬ 
cal  power  with  Caterpillar  generators: 
a  D1.3(XK),  a  D88(X),  and  two  D3irs. 
One  of  the  D3irs  is  a  portable  and  is 
used  as  a  stand-by.  E(piipment  at  the 
mine  and  primary  crusher  is  main¬ 
tained  at  la'viathan;  major  repairs  are 
handled  at  Weed  Heights. 


Hauling  Sulphur  Ore 
To  Weed  Heights 


The  Wells  Cargo  C>ompany  of  Reno 
maintains  the  ac'cess  road  from  U.  S. 
395  to  the  Leviathan  mine  and  hauls 
the  sulphur  ore  the  58  miles  to  the 

PLANT  STKUC.Tl'KKSi  Thii  view  of  the  plaul  at  Weed  HeichU  includes  the  water  tower  Weed  Heights.  The  company 

Imtming  up  at  the  left,  followed  by  the  rod  mUI,  the  secondary  crusher,  and  the  primary  crusher.  uses  a  (l(‘et  of  Peterbuilt  and  Mack 


(.'K.VfF.N'TATION  i.AUNDKH.S:  The  gantry  crane  over  the  2U  parallel  cementation  launders 
at  Yeriiigton  dumps  light-gauge  scrap  iron  in  the  form  of  cleaned  tin  cans  into  the  launders 
with  the  hig  magnet  and  removes  precipitates  with  the  clamshell. 
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cafw  f)f  th<-  highway  type,  diesel- 
pfm-errd,  dual-drive  tractors  with  GtX)- 
hp,  Cummins  ('tigines.  Tlie  ore  is 
carried  in  lM)tlom-dump  s<unitrailers  of 
22-ton  capacity.  Each  of  the  1.5  trucks 
makes  five  daily  trips  in  delivering  the 
l,fXX)  tons  of  ore  required  at  Weed 
Heights. 

Fire  has  iM^m  a  hazard  and  a  prob¬ 
lem  at  the  I^eviathan  mine.  F'ires  have 
iMf'n  started  by  blasting,  by  friction, 
and  by  spontaneous  ciimbustion  when 
high  pyrites  have  bwn  involved.  Fires 
have  blaz<‘<l  up  in  the  ore  on  the 
Ix'nches  and  in  the  stockpiles.  Occa¬ 
sionally,  a  truck  loaded  with  ore 


catches  fire.  None  of  the  fires  caused 
serious  damage,  but  a  close  watch  must 
be  maintained. 

The  Wells  Cargo  trucks,  upon  ar¬ 
rival  at  Weed  Heights,  dump  onto  a 
pan  feeder,  which  discharges  onto  an 
inclined  30-in.  conveyor  l>elt  that  car¬ 
ries  the  ore  to  the  jaw  crusher.  All 
excess  ore  over  the  daily  sulphur  re¬ 
quirements  is  strK'kpiled  in  the  crush¬ 
ing  yard. 

AlK)ut  fXK)  tons  of  sulphur  ore  are 
used  daily  for  the  manufacturing  of 
sulphuric  acid.  The  sulphur  ore  as  de¬ 
livered  from  I^eviathan  is  crushed  by 
means  of  a  4-ft.  Symons  shorthead  jaw 


crusher,  and  then  grinding  is  accom¬ 
plished  in  rod  mills,  the  ore  being 
reduced  to  minus  10  mesh. 

Feed  from  the  rod  mills  goes  to  the 
FluoSolids  plant.  In  this  plant  there 
are  four  units,  three  of  which  are  in 
use  constantly  in  order  to  burn  the 
rMjuired  amount  of  sulphur  ore,  and 
the  fourth  unit  is  held  on  stand-by  as 
a  spare.  By  burning  the  sulphur  ore 
in  reac-tors,  the  sulphur  is  liberated  and 
sulphur  dioxide  gas  is  produced.  This 
gas  is  scrubbed,  cooled,  and  dried,  and 
is  then  delivered  to  the  c'ontact  acid 
plant  for  the  manufacture  of  sulphuric- 
acid.  Tlie  acid  plant  is  capable  of  pro- 


AT  TIIK  KAII.  IlK.ADi  1'hr  cwppvr  pm-ipitatr*  are  hauled  in  etpedally  built  truck*  from  the  Weed  Heisht*  plant  the  12  miles  to  the  rail  head 
ol  the  Southern  Pacific  Company  at  Wabuska,  Nevada,  for  shipment  to  the  smelter  at  Anaconda,  Montana. 
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ducing  up  to  450  tons  of  sulphuric 
acid  per  day. 

Operating  Personnel 

From  the  beginning  of  activities  all 
operations  have  been,  and  still  are, 
under  the  dirc'ction  of  A.  E.  (Bert) 

Millar.  The  highly  efficient  operation 
at  Yerington  reflects  his  wide  experi¬ 
ence  and  enthusiastic  drive.  A  grad¬ 
uate  mining  engineer  of  the  Texas  Col¬ 
lege  of  Mines  and  Metallurgy  (now 
Texas  Western)  at  El  Paso,  he  has 
lM*en  with  Anaconda  since  1924. 

•Mr,  .Millar’s  assfK'iates  at  Weed 
Heights  include  II.  R.  Burch,  mine 
superintendent;  C.  J.  Houck,  general 
mine  foreman;  A.  J,  Gould,  metallurgi¬ 
cal  superintendent;  F.  M.  Monninger, 
general  plant  foreman;  Howard  Jacky, 
foreman  of  the  F'liioSolids  and  acid 
plants;  F.  S.  Stewart,  chief  chemist; 

Don  Gill,  chief  office  engineer;  M,  H. 

Bissett,  chief  electrician;  Ralph  Bent¬ 
ley,  master  mechanic;  Ken  W,  Humph¬ 
reys,  p<*rsonnel  supervi.sor;  R.  K.  Owen, 
storekeeper;  and  W,  .M.  Ooas,  garage 
foreman  in  charge  of  ail  automotive 
and  shovel  repairs. 

At  the  la'viathan  mine,  Frank  A. 

Keith,  Jr.,  is  foreman  and  Roy  K.  Don- 
dero  is  enginwr  and  assistant  foreman. 

Nevada’s  Newest  Town 

With  the  start  of  operations  in  Ne¬ 
vada,  Anaconda  establi.shed  the  town 
of  Weed  Heights.  It  has  its  own  post 
office,  modem  swimming  pool,  tennis 
courts,  nine-hole  golf  course,  recrea¬ 
tion  center,  and  softball  diamond. 

There  are  2.50  company-built  homes, 
all  rented  to  company  employes.  Tlie 
homes  range  in  size  from  one-b<*<lr(K)iii 
units  to  three-bt‘droom  units.  Rental 
to  th<*  employes  is  at  a  very  low  rate  — 

^20  to  $.30  a  month,  depending  on  the 
size.  Water  is  furnished  free  of  charge 
and  electricity  at  cost.  All  of  the  homt's 
are  furnished  with  kitchen  utilities. 
Dormitories  for  single  men  are  also 
available. 

Tlie  personnel  turnover  at  Weed 
Heights  is  very  low  as  living  conditions 
are  pleasant,  employment  is  steady, 
and  a  good  type  of  employe  is  attracted 
to  this  vicinity.  Tlie  residents  can  en- 
)ov  fishing  and  hunting  in  nearby  areas, 
and  exwllent  highways  lead  to  larger 
commiinitv  centers  such  as  Reno,  Ne¬ 
vada,  and  San  Francisco,  CJalifornia. 

TIIK  KXnXMilVES  F.NOINKKR  •  NOVKMBKR-DKC.rMBKR. 


II.  K.  Hl'KC.'ll:  Aiiacfmdii'f  »iiperiiitendriit 
of  miniriK  o[»crations  at  both  the  Yerington 
and  l.eviathan  mines. 


.A.  J.  (•Ol'l.l);  The  metallurgical  superin¬ 
tendent  at  Yerington  has  had  wide  experience 
in  copper  leaching. 


M.  II.  BISSKTT:  The  chief  electrician  at  F.  A.  KF.ITII,  JK.i  The  mine  foreman  at 
the  Yerington  mine.  the  l.evialhaii  mine. 


NRVADA’S  NEWEST  TOWNi  Aimc(iikU'i  Weed  lleighti  community  hai  250  hornet  for  employes,  a  post  office,  recreation  center,  swimming 
pool,  toflball  diamond,  golf  course,  and  tennis  courts.  The  homes  have  beautiful  lawns  with  flowers,  shrubs,  and  trees. 


I.E\'IATIIAN'S  TRAILER  \’1LLACE:  At  Anacsmda's  l.eviathan  mine,  the  village  includes  eight  30-ft.  and  four  35-ft.  kit  trailers,  as  well  as 
houses  for  the  supervisory  perumnel.  The  c«>mmunity  it  provided  with  electricity,  a  water  supply,  and  a  sewage-disposal  system. 
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Harvev  Slotiim 


Howard  L.  King 


THE  MOLES  AWARDS  FOR  1956 


Howard  L.  Kin^  and  Harvey  Slf»cum  to  he  honored  at  the  annual  dinncr>eereni«»ny 
of  the  association  for  outstanding  contributions  t«>  construction  prii^rcss 


(h<*  AiiMTicaii  coiistriictioii  industry.” 

Howard  L.  King 

Howard  L.  King,  thr  tnembrr  rcrip- 
ifiit,  is  vice  presi(!ent  and  chief  engi¬ 
neer  of  Mason  &  Hangt'r  (Company, 
New  York  (>ity,  one  of  thre<*  firms  now 
hnilding  the  underwater  sections  of 
the  third  tnhe  of  New  York’s  l.iticoln 
Tunnel.  Tin*  award  to  Mr.  King  pays 
tribute  to  the  part  In*  has  playe-tl  in 
driving  many  of  the  principal  under¬ 
water  tubes  serving  metropolitan  New 
York,  including  the  Holland  Tunnel. 

In  his  capacity  as  chief  engineer  for 
Mason  &  Hanger,  a  post  he  has  h(‘ld 
since  19.1.5,  Mr,  King  has  lu'cn  promi¬ 
nently  identified  with  the  hnilding  of 
the  Fulton  Street  Tunnel,  Hntgers 
Street  Tunnel,  and  the  Hr(M>klyn  Bat¬ 
tery  Tunnel. 

A  graduate  of  The  CJity  C.’ollege  of 
New'  York  and  Columbia  University, 
Howard  L.  King  also  liolds  a  degree* 
from  Massachusetts  Institute  of  Tech¬ 
nology,  (^amhrielge,  Massachnse'tts. 


Harvey  ShK-iim 

Harvey  Sl(K‘nm,  the*  nonmemher  re- 
cipif'iit,  is  recognized  as  one*  of  the* 
world's  outstanding  builders  of  con- 
cr<‘te  dams.  His  name  does  not  appear 
in  the  rt'cords  of  any  institution  of 
higher  learning,  for  In*  terminated  his 
formal  education  at  the  eighth  grade. 

Mr.  Slocum  h«-gan  his  rt'inarkahle 
career  in  the  construction  industry  in 
1910  as  a  laborer,  laterally  working 
his  way  from  the  ground  up,  he  be¬ 
came,  successively,  a  skilled  construc¬ 
tion  craftsman  and  job  superintendent. 
In  1917,  he  became  identified  with  the 
building  of  dams.  Since  that  time,  his 
name  has  lu-en  asMK-iated  with  the 
construction  of  many  of  the  world’s 
larg(‘st  dams  as  project  manager: 
(>rand  (andee,  lletch-IIetchy,  Mad¬ 
den  Dam  on  the  I'anarna  (^anal,  Friant 
Dam,  Davis  Dam,  and  Bidl  Shoals.  At 
present,  he  is  in  India  directing  the 
diversified  activities  c(»nnected  with 
the  building  of  the  huge  Bhakra  Dam. 


aT  thk  annual  dinner-ceremony  of 
The  -Moles,  a  New  York  associ¬ 
ation  of  tunnel  builders  and  heavy- 
construction  men,  on  February  2,  19.56, 
in  the  Waldorf-Astoria  Hotel  in  New 
York  City,  formal  presentation  of  the 
coveted  bronze  plaques  and  citations 
representing  The  Moles  Awards  for 
19.56  will  he  made  to  Howard  L.  King, 
a  native  New  Yorker  and  a  memh«*r 
of  The  Moles,  and  to  Harvey  SlfK'iim, 
the  nonmember  recipient,  of  Alham¬ 
bra,  ('alifomia. 

The  Moles  Awards  are  made  an¬ 
nually  to  one  mem}>er  and  one  non- 
member  of  the  ass(K-iation.  The  awards 
for  19.56  constitute  the  sixteenth  time 
that  men  prominent  in  th<*  (X)nstruction 
industry  have  b<‘en  so  honored.  In  an- 
nonneitig  the  names  of  the  two  most 
recent  winners.  E.  F'.  Moran,  chairman 
of  the  awards  c-ommittee,  said  that  the 
awards  are  given  for  "outstanding 
achievement  and  are  considered  the 
high<*st  recognition  that  can  Im*  ac- 
cwderl  to  individuals  for  service  to 
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DF'FIP,  M)NC  K(K.'K  C.TTi  The  Uriiett  through-rut  on  the  project,  on  Section  C-14,  was  80  ft.  deep,  150  ft.  wide  at  bottom,  .300  ft. 
wide  at  top,  and  ft.  long.  F^xcavalion  to  grade  included  stripping  .350,000  cu.  yd.  of  soil  and  Masting  1,200,000  cu.  yd.  of  rock. 

Tke  •c»inpleti<»n  of  tkc  24l«mllc-lon^  toll  roaJ  across  ike  State  of  Okio  marked 
two  krsts  in  superkl^kway  construction  in  ike  United  Stales 

l«)BF:in  L,  1U)UG1I* 


WiiKN  tlu*  Ohio  Tiirnpikt*  wa.s  .snitiiig  a  total  inviHitinent  of  more  than  issue  for  the  Ohio  Turnpike  project 

openetltothe  piihliconOetoher  I  $4  hillion.  Schedules  for  further  financ-  was  $326  million,  which  included  all 

of  this  year,  it  marked  two  firsts  in  ing  and  construction  during  1955-56  contingencies. 

sup<*rhighway  c'onstruction  in  the  will  add  anothtT  8(X)  miles  to  this  net- 

United  States:  the  longest  stretch  of  work.  ^  241-.Vlile  Superhighway 

sup<>rhighway  ever  c^rmpleted  at  one  Kec-ogni/ing  a  need  for  a  superhigh-  In  July  of  1952,  engineers  on  the 
time  — 241  miles;  and  tlie  first  major  way  within  the  state,  the  Ohio  State  staff  of  the  Ohio  Turnpike  Commi.s- 

postwar  turnpike  ever  finislu'd  entirely  Legislature  enacted  a  law  In  1949  ere-  sion  and  C'onsiilting  engineers  esti- 

on  schedule  and  with  money  to  spare.  ating  a  State  Turnpike  (Commission.  mated  that  a  241 -mile-long  superhigh- 

Fift»*<*n  years  ago,  the  three  princi-  The  (‘ommission  was  empowered  to  way  could  be  c-onstruc-ted  across  the 

pal  su|M‘rhighwuys  available  to  the  con.striict  toll  roads  with  private  capital  .state  in  less  than  40  months.  Their 

public  were  (Connecticut’s  Merritt  and  to  issue  IkiiuIs  to  financ't*  the  con-  forecast  was  reali/(*d  when  the  tum- 

I’arkway,  New  York’s  Westchester  struction  of  the  roads  and  to  pay  th<*  pike  was  opened  within  the  time  limit 

Parkway,  and  the  Fennsylvania  Turn-  costs  of  the  c'ommission’s  o|)erations.  and  at  a  total  c'ost  of  $322,599,.5(X). 

pike.  TIn’ir  approximate  t-ost  totaled  Tin*  Ixuids  are  payabh*  solely  from  Upon  completion  of  the  preliminary 

$108  million.  Hy  early  1955,  the  total  revenues  derived  from  the  tolls  to  Ik*  engineering  work,  it  was  decided  to 

mileage  of  our  toll  road  systems  had  charged  for  the  u.se  of  the  highways.  have  the  new  superhighway  originate 

climiM'd  t«>  alxMit  3,(KK)  miles,  repre-  .After  all  bonds  and  debts  are  paid,  the  at  the  western  tt*rminus  of  the  Penn- 

•lhTi«ile»  I'uwclrr  ('.»>in|>«ny  roads  lM*tx)me  part  of  the  state  sylvania  Turnpike  near  Petersburg, 

lluzlHun,  IViiniylvuiiiH  highway  system.  The  original  Irond  Ohio,  and  to  continue  it  westward  to 
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a  junction  with  Route  20  at  the  Indiana 
border.  Eastern  Ohio  consists  of  roll¬ 
ing  fields  intersp<*rsed  with  swamp¬ 
lands  and  timlx'rland.  The  underlying 
strata  of  the  turnpike  right-of-way  are 
shale  and  sandstone,  with  the  greatest 
concentration  of  sandstone  extending 
from  Windham,  Ohio,  westward  to 
Berlin  Heights.  Within  this  area,  eight 
rock  cuts  totaling  approximatt'ly 
5,390,(KM)  cu.  yd.  had  to  be  drilled  and 
blasted.  Descriptions  of  cutting 
through  the  rwk  on  Sections  CM  4  and 
C-11  are  presented  in  this  article. 

Section  C-14 

The  through-cut  on  Section  C-14, 
the  largest  on  the  entire  project,  was 
.3(X)  ft.  wide  at  the  top,  1.50  ft.  wide  at 
the  bottom,  80  ft.  deep,  and  .3,.3(K)  ft. 
long.  The  nxk  consisted  of  1,2(X),(XX) 
cu.  yd.  of  medium  standstone  under¬ 
lying  .3.50,(XX)  cu.  yd.  of  .soil.  The  prime 
contractor  on  this  section  was  Western 
C>)ntracting  Company,  Sioux  City, 
Iowa. 

Using  1.5-cu.  yd.  Euclid  scrapers, 
Euclid  and  Sierra  loaders,  C^aterpillar 
D8  do/.ers  aiul  patrols,  and  an  8/*-cu. 
yd.  Marion  dragline,  the  l(K)se  top  ma¬ 
terial  was  removed  and  hauled  by  the 
c-ontractor’s  crews  in  Euclid  2.5-cu.  yd. 
bottom-dump  trucks  to  the  l(X)-ft.  fill 
on  the  west  end  of  the  .section.  When 
r<xk  was  encountered,  two  Tailing 
rotary-type  drills,  equipped  with  5X-in. 
Hughes  rock  bits,  drilled  the  first  20-ft. 
lift.  To  facilitate  the  movement  of  the 
large  haulage  equipment,  a  face  paral¬ 
lel  to  the  center  line  was  decided  upon, 
which  afforded  ideal  op<*rating  con¬ 
ditions  for  the  workmen. 

V^'rtical  holes  for  blasting  were 
drilhxl  20  ft.  deep,  spaced  on  an  18 
by  I8-ft.  .staggered  pattern,  with  drill¬ 
ing  speed  averaging  2  ft.  a  minute. 
Becau.se  of  the  proximity  to  the  blast 
area  of  a  gas  line,  homes,  and  other 
structures,  it  was  necessary  to  u.se  a 
low  explosives  factor  so  as  to  minimi/.e 
vibrations  from  blasts.  .'\t  first,  an  am¬ 
monium  nitrate  powder  was  used. 
Eater,  when  a  water  condition  de¬ 
veloped,  a  change  was  made  to  gelatin 
extra  and  semigelatin  dynamites. 

Short-Period  Delay  Caps 

Each  blast  hole  was  loaded  on  a 
ratio  of  approximately  0.60  Ib.  of  dyna¬ 
mite  per  1  cu.  yd.  of  material  in  place. 


EXC'ELl.K.NT  KtK.'K  BKKAK,4CK:  The  use  of  short-period  delay  caps  to  detonate  the  explo¬ 
sives  in  primary  blasts  contributed  materially  to  consistently  excellent  rock  breakage  an!l 

a  ininiinum  of  vibration. 


EASY  SIIOV'EI.  Skillful  use  of  iiKMlern  explosives  and  blasting  techniques  pro¬ 

vided  easy  digging  for  the  shovel  crew  on  a  7-cu.  yd.  Marion  in  loading  blasted  material 
into  20-cu.  yd.  Mack  end-dump  trucks. 


Short-period  delay  electric  bla.sting 
caps  from  0  to  6th  periods  of  d<*lay  in¬ 
clusive  were  used  as  primers  to  retiuce 
vibration  and  to  miniini/.e  backbreak 
and  endbreak.  They  also  proved  to  be 
particularly  effective  in  helping  to 
maintain  a  uniform  bank  shqx*.  .All  of 
the  loath'd  charges  were  stemmed  with 
approximately  10  ft.  of  drill  cuttings. 
After  loading  10  to  .30  holes,  the  leg 
wires  of  the  short-period  dt'lay  caps 
were  connected  in  series  parallel,  and 
the  blast  was  fired  with  a  .50-cap  blast¬ 
ing  machine.  Fragmentation  was  con¬ 
sistently  .satisfactory  and  vibration  was 
negligible.  A  7-cu.  yd.  Marion  shovel 
was  used  to  load  out  the  blasted  nnk 
into  Faiclid  25-cu.  yd.  Indtorn-duinp 
and  Mack  20-cu.  yd.  end-dump  trucks. 

To  prevent  r(xk  falls  and  erosion 
and  to  provi<le  adetjuate  drainage,  a 
uni(]ue  im'thod  of  Ik'iicI)  sh(M)ting  the 
slope  was  used.  Tlie  top  Ih-iicIi  was 
carried  on  a  two  to  one  slope,  the  s«*c- 


ond  on  a  one  to  one,  and  the  third  was 
one-(|uarter  to  one.  The  slop<'  area  was 
drilled  in  alternating  inclined  Ix'iiches, 
with  (*ach  Ix'iich  providing  drainage 
from  one  to  the  other.  This  method  of 
HK-k  removal  re(|uired  careful  plan¬ 
ning  and  blasting  skill. 

In  establishing  subse(|uent  benches, 
VWstern  crews  ii.sed  two  Ingersoll- 
Rand  wagon  drills  {lowered  by  an  In- 
ger.soll-Rand  (iyro-Flo  fXX)  comjirt'ssor 
to  drill  rows  of  holes  with  an  average 
de{)th  of  8  ft.  s|)aced  on  .5-ft.  cent<*rs. 
Each  hole  was  loaded  with  a  charge 
of  40  |>er  cent  gelatin  extra  to  within 
4  ft.  of  the  collar.  Short-{)eri<Kl  delay 
ca|)S  were  used  to  detonate  the  charges 
in  the  rows  in  sitpienci*.  .After  an  area 
was  loaded,  the  cap  leg  wires  were 
connected  in  si'ries  [larallel  ami  fired 
with  a  50-ca|)  blasting  machine.  A 
22-B  backluN'  shovel  with  a  X-cii.  yd. 
bucket  trimmed  the  Ix'iiches  with 
c-Ofiqiarative  ease. 
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K(K.'K-CX'T— SKC.TiON  C>lli  Tlic  rrmovul  of  a  tandstnixr  formation  32  ft.  deep  on  Section 
CM  I  wat  expedited  by  blasting  6-in. -diameter  holes  loaded  with  llercomite-B  primed  with 
short-period  delay  electric  blasting  caps. 


HhaKtiiig  the  through-cut  on  Section 
(M4  retjuired  fiOO,(XX)  Ih.  of  dynamite 
and  ft, (XX)  s)iort-|>eri(Kl  tielay  electric 
hlastin^  caps. 

Section  C-1 1 

'I  lu*  contractin]!;  firm  of  K.  B.  Po- 
tasfinick,  (’ape  Girardeau,  Missouri, 
t«)ok  care  of  the  removal  of  the  32-ft. 
through-cut  on  .Section  (.)-ll.  On  this 
cut,  207,(XX)  cu.  yd.  of  a  seamy  forma¬ 
tion  of  sandstone  had  to  Im‘  drilled  and 
hlast(‘d.  Primarily  a  dirt-moving  or¬ 
ganisation,  the  contractor  was  con- 
cernetl  chiefly  with  controlled  blasting 
in  order  to  obtain  the  fragmentation 
necessary  for  the  efficient  op<‘iation  of 
its  excavating  erpiipment. 

At  first,  the  spacings  of  drill  holes 
were  on  a  14  by  14-ft.  pattcTii.  To  in- 
crt^ase  yardage  and  to  reduce  wear  and 
tear  on  efjuipment,  this  pattern  was 


changed  to  12-ft.  spacings  and  a  10-ft. 
burden,  with  the  holes  staggered. 
Using  a  McCarthy  6-in.  auger  drill 
e(juip|K‘d  with  tungsten  carbide  in- 
s<Tts,  the  holes  were  drilled  to  a  depth 
of  16  ft.  Kach  hole  was  loaded  with 
4S-in.  by  16^-lh.  cartridges  of  Ifer- 
comite*-B  packed  in  23C  c'ontainers. 
I’he  explosives  loading  ratio  was  0.71 
Ih.  of  dynamite  per  1  cu.  yd.  of  material 
in  place. 

The  charges  were  primt'd  with  short- 
periwl  delay  electric  blasting  caps 
from  0  to  6th  p<*riods  of  delay  inclu¬ 
sive  and  stemmed  with  4)»  ft.  of  sand. 
The  caps  were  connected  in  series 
parallel  and  blasts  were  fired  with  a 
.50-cap  blasting  machine. 

The  methods  of  drilling  and  blasting 
employed  on  this  through-cut  held  vi¬ 
bration  and  backbreak  to  a  minimum, 
considerably  increased  yardage  of 


broken  material,  and  effected  savings 
in  the  wear  and  tear  on  equipment. 
These  factors  offset  the  slight  addi¬ 
tional  costs  of  drilling  and  blasting 
brought  alx>ut  by  the  change  in  the 
drill-hole  pattern. 

The  excavating  e(|uipment  con¬ 
sisted  of  one  80-D  Northwest  2)t-cu.  yd. 
straight  shovel  and  five  14-cu.  yd.  bot¬ 
tom-dump  Euclids.  (Consumption  of 
explosives  was  1.52, .3(X)  lb.  of  dynamite 
and  2,479  short-period  delay  electric 
blasting  caps. 

Safety 

The  safety  of  the  motorists  who  will 
travel  the  241 -mile  stretch  was  upper¬ 
most  in  the  minds  of  the  Ohio  Turnpike 
(Commission.  The  finished  superhigh¬ 
way  consists  of  two  24-ft.  concrete 
lanes  separated  by  a  medial  land¬ 
scaped  strip.  Nowhere  on  the  turnpike 
will  opposing  traffic  l)e  less  than  56  ft. 
apart.  A  depression  in  the  center  of 
the  medial  divider  makes  it  difficult  for 
a  vehicle  out  of  control  to  cross  over 
and  face  on-coming  traffic.  Also,  main¬ 
tenance  crews  will  be  able  to  push 
snow  into  the  depression  and  thereby 
minimize  the  possibility  of  ice  on  the 
turnpike*  during  the  winter  months. 

All  bridges  have  been  built  as  sep¬ 
arate  twin  structures.  Overpasses  span 
four  major  rivers,  38  streams,  41  rail¬ 
road  crossings,  and  282  other  road¬ 
ways.  Besides  the  regular  traffic  lanes, 
there  are  10-ft,-wide  asphalt-paved 
shoulders  on  the  right-hand  lanes  and 
8-ft.-wide  shoulders  on  the  left-hand 
lanes.  Upgrades  are  held  at  a  maxi¬ 
mum  of  2  per  cent  and  the  steepest 
downgrade  is  4  per  cent. 

A  Paying  Pro|K)sition 

Photoelectric  eyes  and  electronic 
machines  automatically  figure  the  toll 
charge  for  each  customer.  The  cost  for 
a  passenger  car  to  travel  the  entire  241 
miles  is  $3.  Commercial  vehicles  pay 
according  to  total  weight,  with  40  tons 
the  maximum  permissible  weight.  The 
cost  for  a  40-ton  truck  to  travel  the 
entire  route  is  $.30.  During  the  first  year 
of  operation,  vehicular  traffic  is  ex¬ 
pected  to  reach  42,(XX)  a  day,  with  an 
annual  yield  of  $19.2  million  in  tolls. 
By  1965,  estimates  indicate  that  67,(XX) 
vehicles  will  use  the  turnpike  each  day, 
with  toll  charges  amounting  to  a  total 
of  $.32  million  a  year. 


IX)\VN  TO  GKADKt  Thix  is  what  the  throuKh-<’ut  on  Section  C-11  looked  like  after  power 
•hovels  had  exravats»d  blasted  sandstone  down  to  grade.  The  stakes  are  placed  on  the  center 

line  of  the  ntedial  strip. 
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■nposium  On 
Kock  Meekanles 

A  news  release  from  the  Colorado 
School  of  Mines,  a  college  of  mineral 
engineering  at  Golden,  Colorado,  ad¬ 
vises  that  its  Mining  Department  is 
sponsoring  a  symposium  on  r(K'k 
mechanics  at  Golden,  April  23  through 
25,  1956.  Every  effort  is  being  made 
to  instigate  a  conference  in  which 
stimulating  new  concepts  will  be  born. 

The  sponsors  feel  that  the  entire 
field  of  r(K-k  failure  and  its  control  is 
now  amenable  to  a  concerted,  intensive 
attack  —  that  the  theoretical  approach 
may  soon  advance  from  the  laboratory 
into  the  field.  Tliey  see  a  broad  corre¬ 
lation  in  the  problems  of  rcK'k  penetra¬ 


tion  and  fragmentation  ( drilling,  blast¬ 
ing,  and  other  techni<jues),  design  and 
support  of  underground  optmings,  and 
caving  methods  of  mining. 

C.  VV,  Livingston,  former  head  of 
the  .Mining  lX*partment  at  the  college 
and  now  a  senior  consultant  to  the 
Department  of  the  Army,  will  keynote 
the  symposium,  bringing  into  play  his 
keen  perception  of  the  relation  of  fun¬ 
damentals  of  r(K'k  failure  under  l)oth 
static  and  dynamic  loading.  The  aim 
of  the  sponsors  in  securing  the  fore¬ 
most  authorities  in  the  field  will  be  to 
present  the  stimulating,  the  challeng¬ 
ing,  and  even  the  controversial  —  the 
why  and  the  how  —  and  to  avoid  the 
descriptive  —  the  what. 

Naturally,  the  scImhiI’s  instructors  in 


the  field  of  mining  engint'ering  are 
most  vitally  conc'erned  with  the  prob¬ 
lems  of  rock  mechanics.  But  they  set*, 
also,  important  applications  for  the 
civil  engineer,  gt'ophysicist,  structural 
gtH)logist,  and  military  engineer.  They 
definitely  will  strive  to  enctiurage  par¬ 
ticipation  of  each  in  the  svm[)osium. 

.advance  registration  is  invited;  the 
f(H‘  is  $.5.(X).  Address  communications 
to  L.  J.  Parkinson,  Head,  Mining  Dt*- 
partment,  ('olorado  School  of  Mines, 
(•olden,  (a)lorado. 

INDUSTRIAL 

SEISMOLOGY 

I  VIBRATION  SURVEYS 

BLASTING  EFFECTS  ANALYSIS 

I  HAROLD  H.  WHITE 

CONSUITINO  INOINfll 

1619  WALL  STREET 

JOPLIN,  MISSOURI 

PHONE  MAYFAIR  4-0164 


EXPLOSIVES  USERS  —  If  you  aro  oxporioncing  or  onticipoto  logoi  or  public 
rolirtions  problomt  arising  from  blasting  olfocts— 

Sond  For  Our  BROCHURE  Ooscribing  Our  Sorvicos 
“VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 
SOURCES;  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Pritm  Attmmpmmimi 

VIBRAflON  INOINBERING  COMPANY 

Ml  HaiUtM  National  Sonli  tldg.  Phano:  Oladotana  S-ISSI  Hailatan,  Pa 

Dr.  L.  Dan  laat,  Praaidaiit 

RACEY,  MocCALlUM  A  RANAID  E.  JONES  PHILIP  R.  SEROER  WESTON  OISERVATORY 

ASSO.,  LTD.  R.D.  #1,  Jinny  Hill  Rd.  Srodford  Rood  Wailon,  Mott. 

4133  ShartKooka  St..  W.  Chathiro,  Conn.  Srodtordwoodt,  Po.  Ph:  Waltham  3-3347 

Mantraal.  Qua.,  Canoda  Ph;  SRowning  3-S3S6  Ph:  WEttmora  5-1633 

Ph;  Olonviaw  7741 


MUlTi-STATI  PROtiSSIONAl 
•lOISTRATION 

30  YEARS'  EXPIRIENCI  IN  ANALYSIS 
OP  EXPIOSIVIS  iPPICTS 

INTERNATIONAL  lACKOROUND 


1 

SALES  E  N 

1 

G 1 N  E  E  RS 

Explosivot  manufacturar  with  nationwida  dis¬ 
tribution  has  attractivo  oponings  for  man  with 
technical  background  or  practical  experience  as 
soles  engineers;  age,  under  30  preferred.  Starting 
salary  commensurate  with  experience.  Consider¬ 
able  traveling  is  required.  Liberal  benefits. 
Every  incentive  for  advancement. 

This  is  an  excellent  opportunity  for  the  appli¬ 
cation  of  your  knowledge  of  mining,  quarrying, 
construction,  and  related  industries. 

Send  complete  resume.  Photograph  optional. 

All  correspondence  will  be  held  in  strict  con¬ 
fidence,  and  references  will  not  be  contacted 
without  permission  of  applicant. 

ADDRESS  COMJMUNICATIONS  TO 

THE  EXPLOSIVES  ENGINEER 

990  KINO  STREET 

WlUAINGTON  99.  DELAWARE 

THK  F.XPIX>SIVE.S  ENGINEEJI  •  .SOVEMBEII-UeGEMDER.  I98S 
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Here’s  a  sure  way  to  get  the  right  information 
on  Uranium  deposits.  Get  a  CP-8  or  CP- 15 
Diamond  Core  Drill.  They’re  built  for  continuous 
operation  at  the  high  drilling  speeds  afforded 
by  modem  diamond  coring  bits.  Mounted  on 
skids,  they  can  be  readily  moved  from  one  hole 
to  another  under  their  own  power  .  .  .  they're 
also  available  without  skids  for  truck  mounting. 
The  mounting  frame  is  bolted  .  .  .  can  be  quickly 
knocked  down  for  easy  transportation  to  remote 
sites.  They’re  available  with  gas  and  diesel  .  .  . 
and  with  both  oil-hydraulic  and  screw-feed 
swivel  heads.  With  E-EX  Fittings  the  CP-8  has 
capacities  to  1250  ft.,  the  CP- 1 5  to  2250  ft. 

Ask  for  Bulletin  313  for  details  on  Drills 

and  Pumps;  and  Bulletin  871  for  information  on 

Supplies  and  Operating  Equipment. 

Chicago  Pneumatic  Tool  Company, 

H  East  44th  Street,  New  York  /  7,  N.  Y. 


Hm.  SHO  OASOlINf  OtIVf  — 
thowing  clutch,  holding  drum, 
built-in  oil  hydraulic  iwivol  hood 
and  control!. 


CUCTRIC  TOOLS  •  OlCtCl  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMRS  •  AVIATION  AaESSORIES 
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niAM  SHOW  TMS 

AOvamscMorr  to 

VOM  RASTMG 
rOtfMAN 


Use  this  loop-lock  half-hitch 
to  connect  a  trunk  line  with  a 
branch  line  of  Plastic  Reinforced  or 

PLASTIC  WIRE  COUNTERED  PRIMACORD 


Pou  III*  fr**  and  of  lt«a 
branch  lino  Prlmocord  up 
Through  tho  loop  oi 
ihown  obovo.  II  can't  illp 
off  nowl 


This  type  of  Primacord  is  highly  resistant  to  abrasion  and  shearing.  It  is  also  ex¬ 
tremely  strong  (300  pounds  tensile).  It  is  waterproof,  and  resistant  to  acids  .  .  .  . 
All  of  which  makes  this  type  the  ideal  Primacord  for  use  with  metal  and  fibre 
explosives  containers  ...  in  deep,  jagged,  wet  holes  .  .  .  wherever  down-hole 
conditions  are  tough. 

Plastic  Wire  Countered  Primacord  is  far  less  flexible  than  the  Plain  and  Rein¬ 
forced  types,  and  its  plastic  covering  is  smooth.  So,  play  it  safe  .  .  .  use  a  contin¬ 
uous,  unbroken  length  in  the  hole,  and  attach  the  down  line  to  the  trunk  line  at  a 
right  angle  with  the  loop-lock  half-hitch  shown  here. 


See  your  Explosives  Supplier,  or  write  to 
THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connucticut  titabihhud  lasd 
Also  Safety  Fuse,  Igrsitacord^,  Quarrycord, 
Blasting  Accessories 


Pull  tho  Primacord 
trunk  lino  tight  »o 
that  tho  holf-hltch 
grip!  tho  doublod- 
ovor  branch  lino  bo- 
low  tho  loop. 


Loop  tho  ond  of  tho 
Plotlic  WIro  Countorod 
Primacord  branch  lino 
and  pa*i  thi*  loop 
through  tho  flguro 
olght  at  thown. 


lond  a  figuro  olght  (I) 
In  tho  Plain  or  Roinforcod 
Primacord  trunk  lino.  Thit 
will  bo  your  koH^iilck. 


THE  EXPIX>SIVES  ENGINEER 
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More  reliable  on  the  job . 
Gardner-Denver  Water-Cooled 

Here’s  a  work'horse  weather  can’t  faze;  automatic  water'CoolinK  keeps 
compressor  and  engine  operating  at  their  most  efficient  temperature. 
Water  circulation  system  warms  up  compressor  oil,  assures  full  lubri' 
cation  as  soon  as  compressor  is  engaged,  offers  you  extra  safe  starts. 

Extra  Easy  to  Inspect! 

Pravantiva  mointanonca  is  a  mottar  of  minutas  .  .  .  handled  by  your 
regular  compressor  mechanic  . .  .  right  on  the  spot. 

Special  inspection  covers  give  quick  and  easy  access  to  all  vital  com* 
pressor  parts.  And  it’s  just  one  of  the  many  advances  pioneered  by 
Gardner'Denver  to  make  sure  the  new  Rotary  600  gi\es  you  the  air 
you  need  when  you  need  it! 


t«l  OVAllTf  llAtIt  IV  COHPAIttOlt.  PUMPS  AMS  SOCS  M •  I  t  I  S 
fOS  C O « I t • W C f f O M ,  MIHIMM,  PlflOllMH  AM»  •IMSSAL  IMMMSfSf 


Cordnar>Danvar  Company,  Quincy,  Illinois 

In  Canodo:  Cardnor>Donvor  Company  (Canada),  Lid.,  14  Curity  Avonuo,  Toronto  16,  Ontario 


. .  new 
Rotary  600 
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^ec/(/^ese  scf/oer 


MEET  "616  , 

BROTHER 


Here  is  the  new,  larger,  heavier  Joy  Champion 
Rotary  Blasthole  Drill  .  .  .  the  "big  brother"  of 
the  Middleweight  and  Heavyweight  Champions, 
the  Joy  drills  which  pioneered  revolutionai^ 
rotary-air  blast  drilling.  It  is  designed  specin- 
cally  for  large  (9"  to  12")  hole-drilling  in 
harder  rock. 

Proof  of  its  ability  to  tackle  the  toughest  open 
cut  mining  and  (marry  jobs  is  the  record  of  the 
unit  illustrated.  This  Super  Heavyweight  has 
been  performing  very  satisfactorily  in  the  hard 
taconite  formations  of  the  Minnesota  Iron 
Range. 

The  60-BH  Super  Heavyweight  is  a  rugged, 
heavy-duty,  low  maintenance  machine,  built  to 
last  and  produce.  Write,  now,  for  complete, 
details  to  Joy  Manujactmrirtg  Company,  Oliver 
Building,  Pittsburgh  22,  Pa.  In 
^  Canada:  Joy  Manufacturing 

Company  (Canada)  Limited, 
Galt,  Ontario. 


DRIUS  DRY  .  .  .  No  freezing  water  lines,  no  costly  water 
hauling. 

NO  LOST  NOUS  .  .  .  Rigid  drilling  stem,  controllable  feed 
pressure,  infinitely  variable  rotation  speed  prevent  bit 
wander. 

QUKR  SETUP  .  .  .  Hydraulically  raised  mast  and  hydraulic 
levelling  jacks. 

DRILLS  CLEAN  .  .  .  Continuous,  instant  removal  of  cuttings  by 
a  blast  of  compressed  air. 

HYDRAULK  CHUCK  .  .  .  Full  automatic  and  self-aligning. 

AMPLE  WEIGHT  .  .  .  Enough  to  handle  big  9"  to  1 2"  holes. 


w*OMes4a 


matKy 


M 

-JOY- 

HMD  MATY  NMf  mmma 

\ 
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YOU  CAN'T  DRILL  ROCK  WITH  A  BIT  ALONE 


Jockrod  Furnocat 


Slotionory  Compraiton 


iMkbil  Oriadari 


Drill  $taal  Furnocat 


Drill  Staal 
Shank  Crindart 


Shor  panart 


Drill  Staal 
Cut-olf  AAochinat 


Ouorry  lor  Mounlingt 


Stopahomari 


Jockrodt 


Jockhomart 


Driftart 


lighlwaighi  Driflar 
Comhinoliont 


Drillatotfart 


Oworrymottart 


Hydro-Soom 
Drilling  Rigt 


but  behind  every  «3aL 

CARSET  JACKBIT 


$  a  com 


of  rock  drilling  equipment 


WHATEVER  you  need  for  drilling  rock,  this  complete 
line  is  a  big  plus  in  your  favor.  It  means  one 
source  with  undivided  responsibility.  It  means  a  co¬ 
ordinated  line  of  equipment  that’s  designed  and  built 
to  work  together.  And  it  means  complete  service,  too  — 
backed  by  over  80  years  of  experience  and  leadership 
in  this  specialized  field. 


You’ll  find  that  it  pays  to  make  Ingersoll-Rand  your  ,  COMPRCSSOM  •  AIR  TOOLS  •  TURBO  BLOWTRS 

headquarters  for  everything  in  rock  drilling.  CONOCNSCRS  •  PUMPS  •  ON.  I  BAS  ENBINtS 
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IMPOSSIBLE 

WITHOUT 

EXPLOSIVES 


On  a  inouiitain.si<l<*  in  \V<‘^t  Virginia,  «nrrl*iiril<'n  ii|i  In  ircl 
in  lirif'lil — hand.stnnc,  hlialc,  and  slal«‘ — lila>lrd  uitli  llir  cor- 
^  rpct  typp  of  dynarniti*  lo  nnrovrr  ‘‘rains  nl  coal  7  (T. 

tliick.  S|»rrdy,  rrononiiral  sliovri-loading  operations  arc  niaintainrd 
hy  loosening  the  coal  Hitli  small  rliargcs  of  rxplo-ivrs. 

Hrrriilrs  lias  loiif;  pioneered  in  develojiin;'  explosi\es  lor  every  type 
of  project.  Our  exfierienee  and  service  facilities  can  lielp  yon  solve 
lilastin^'  prolilerns  in  rninine,  quarry  int!,  eonsiriietion,  seismic  explora¬ 
tion. - wlierever  explosives  are  needed  to  ^r1  a  joli  done. 


HERCULES  POWDER  COMPANY 
Explosives  Department,  990  Kmn  Street,  Wilmington  99,  Delauare 
nimiiniiliaiii,  .\la.;  Oliiia^’o,  III.;  Diihilli,  Minn.;  Ila/letoii,  I’a.;  Joplin,  Mo.;  I>is  Aiifrelrs, 

(lalif.;  .\«*H  Aorik,  N.  V.;  I’ittslnirgli,  I'a.;  !salt  l.ak»!  City,  I  tali;  San  Iranri-co,  <!alif. 

HERCULES  COROIALLr  INVITES  YOU  TO  VISIT  ITS  SUITE  AT  THE  HOTEL  STATLER  DURING  THE  COAL  CONVENTION 


RCULES 
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YEARS  OF  BUCYRUS-ERIE  LEADERSHIP 


December  18  marks  Bucyrus-Erie’s  75th  Anniversary.  In  the 
years  since  1880,  the  company  has  been  proud  to  bring  many 
significant  advancements  to  the  design  of  excavators  .  .  .  the 
first  electric  and  the  first  diesel  excavators  .  .  .  the  first  crawler* 
mounted  dragline  .  .  .  the  first  heavy-duty,  full-revolving 
quarry  and  mine  shovel  .  .  .  and  too  many  more  “firsts”  to 
deuil  here.  Most  important,  however,  the  know-how  back 
of  these  is  yours  in  whatever  Bucyrus-Erie  machine  you  use. 


President  Theodore  Roose¬ 
velt  Visits  Panama  Canal; 
This  Bucyrus-Erie  shovel,  one 
of  77  used  on  the  Big  Ditch, 
was  included  in  his  1908  in¬ 
spection  tour. 


Bucyrus-Erie  quarry  and  mine 
shovels,  like  this  6-yd.  150-B, 
have  earned  a  world-wide 
reputation  for  dependable, 
low<ost  performance. 


...GIVES  YOU  TOP  PERFORMANCE  TODAY... 


}  \ 


You  can  expect  top  performance  out  of  a  Bucyrus- 
Erie  excavator  because  it’s  built  right  in  —  from 
the  ground  up.  Bucyrus-Erie  has  pioneered  the 
use  of  Ward  Leonard  control  which  gives  the 
operator  smooth,  efficient  control  over  all  operat¬ 
ing  functions.  Front  end  provides  strength  to 
withstand  shock  loads  of  digging,  yet  is  remark¬ 


ably  light  in  weight  to  hold  down  swing  inertia. 
Main  machinery  is  simple  and  strong  for  most 
efficient  operation  and  long  service  life.  The 
extras  Bucyrus-Erie  puts  into  the  design  and 
construction  of  excavators  pay  off  many  times 
over  in  added  output  and  lower  cost  operation. 


PROMISES  EVEN  BETTER  EXCAVATORS  TOMORROW 


You  can  expect  even  higher  performance  stan¬ 
dards  from  Bucyrus-Erie  excavators  in  years  to 
come.  The  development  of  new  and  improved 
designs,  and  the  search  for  better  materials  and 


more  efficient  manufacturing  methods  never  ends. 
With  facilities  unsurpassed  in  the  industry, 
Bucyrus-Erie  promises  you  excavators  that  will 
serve  you  better  than  ever.  24ys3C 


r-i,: 


BU( 

!YRUS1 

El 

RI  E  J 

South  Milwoukof,  Wis. 


75  Years  of  ServiceWo  Men  Who  Shape  the  Earth  B 


